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Seismological Bulletin of Syowa Station, Antarctica, 
1979 
Katsutada KAM_INUMA 
(National Institute of Polar Research, Tokyo, Japan) 
The present report describes the seismological data of 1979 
recorded at Syowa Station. The data of the respective seismic events 
interpreted from the seismograms of HES and long-period seismographs 
are listed in chronological order. 
The coordinates of seismographic vault are 69 ° 00'31.7"S in 
latitude and 39 ° 35'31.6"E in longitude. The elevation is 20 meters 
above the mean sea level. 
Seismological observations up to January 1979 were carried out 
by K. Koike, members of the 19th Japanese Antarctic Research 
Expedition. For the succeeding period of January 1979 to January 
1980, T. Morikawa, members of the 20th expedition, undertook the 
observations. 
The seismograms we,re read again by Mr. R. Sakai and Miss K. 
Kokubun of Logistics Section, National Institute of Polar Research. 
1. Date 
2. Identified phase with its sharpness indication (e or i) and 
ground motion direction (+: Up, E, N, -: Down, W, S). 
The phase identified by the vertical component is denoted with 
Z and the phase by horizontal components is denoted with E 
(detected by E-W component) or N (detected by N-S component). 
The data from long-period seismographs are denoted with LP. 
3. Arrival time in G. M. T. 
4. Period of the phase in seconds. 
5. Trace amplitude in millimeters. 
The instrumental constants and magnification curve of HES and 
LP seismographs are shown in Table 1 and Fig. 1. The seismographs 
were operated with attenuation factor µ=1/4 since March 1, 1970. 
The read-out data were sent from Syowa Station to Environmental 
Research Laboratories throughout the wintering period. 
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Table 1. Instrurrental constants of HES and long-:period seisrrographs. 
canponent z N - s 
HES 
(s) 1.03 1.02 Tl -5 -5 
sl (A/nm) 2.84 X 1
0 1.96 X 10 
1,_ (n) 1133 1095 
S-\ (n) 1041 1738 
hl 1.0 1.0 
T2 (s) 1.13 0.94 -9 -9 
S2 (A/rnn) 1.11 X 10 1.47 X 10 
Rz (n) 570 630 
Q2 (n) 1918 1592 
h? 1.0 1.0 
LP 
Tl (s) 15.02 15.43 
sl (A/nm) 2380 2840 
1,_ (Q) 3100 2900 
Ql (n) 48 37 
hl 1.0 1.0 
T2 (s) 18.0 21.1 -10 -1 0 
S2 (A/mn) 6.05 X 10 5.46 X 10 
Rz (n) 359 365 
Q2 (n) 1048 1080 
h2 1.0 1.0 
T1: Period of the pendulum. 
T2: Period of the galvanometer. 
s1: Sensitivity of the transducer. 
s 2: Sensitivity of the galvanometer. 
R1: Resistance of the pendulum coil. 
R2: Resistance of the galvanometer coil. 
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n1: External damping resistance of the transducer. 
n2: External damping resistance of the galvanometer. 
h1: Damping constant of the pendulum. 
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Fig. 1. Magnification curves of HES and long-period seismographs. 
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DATE PHASE ARRIVAL TIME PER I OD ArP DATE PHASE ARRIVAL TIME PERIOD AMP 
H M s ( s) (MM) H M s ( s) CMM) 
JAN 01 -EPE 16 02 12.9 1.0 1.1 JAN 13 -EPZ 06 25 09.6 1.0 2.5 
-EPZ 16 02 13.4 0.6 2.5 +IPE 08 50 34.0 1.0 3.5 
02 +EPE 14 26 32.5 1.6 5.6 +IPN 08 50 34.1 1.0 2.0 
-EPN 14 26 32.5 1.4 s.o -IPZ 08 50 34.1 1.0 11.0 
-IPZ 14 26 32.0 1.5 4.5 +EPN 16 17 22.7 0.8 o.s 
04 +EPE 13 33 13.8 0.8 0.5 •EPZ 16 17 21.1 1.9 2.0 
-EPN 13 33 13.4 0.6 0.5 +IPE 19 41 52.7 1.2 1.0 
-EPZ 13 33 14.9 0.7 0.6 -EPN 19 41 53.2 1.0 0.5 
06 +IPE 01 44 49.8 1.0 2.5 +EPZ 19 41 51.2 1.2 0.5 
+ I Pr� 01 44 49.8 1. 1 1.8 16 +IPE 15 12 11. 0 1.2 2.6 
+IPZ 01 44 49.8 1.2 9.0 EPN 15 12 12.5 
07 EPE 00 37 59.9 +IPZ 15 12 11. 0 1.3 3.9 
EPt·� 00 37 59.8 LP EPE 15 12 13.1 
+IPZ 00 37 59.5 1.2 2.0 LP-ESE 15 17 56.3 11. 3 4.0 
+IPE 02 16 51.8 1.5 3.2 LP-SSE 15 20 09.4 13.l 1.0 
+IPN 02 16 52.2 1. 8 1.6 LP+SSSE 15 20 56.3 21.6 11. 0 
+IPZ 02 16 51.8 1 • e. 9.3 LP-EXE 15 21 48.8 18.8 20.0 
-EPE 11 03 09.9 1.2 1. O LP+EXE 15 25 18.8 1s.o 25.0 
CJI -EPN 11 03 09.4 1.0 1.0 LP-EXE 15 26 18.8 13.1 24.0 
+IPZ 11 03 09.5 1.5 3.0 LP-LRE 15 28 26.3 l3el 12.0 
-EPE 23 13 52.7 2.1 4 .. 2 19 +EPN 08 28 11. 2 1.1 1.0 
+EPN 23 13 54.0 1.0 o.5 +EPZ 08 28 11.5 1.0 1.2 
+EPZ 23 13 54.9 1.0 0.6 20 *EPE 05 27 55.0 1.0 2.0 
08 +EPE 07 39 59.3 1.4 1.3 +EPN 05 27 56.5 008 0.7 
+EPZ 07 39 59.2 1.8 1.7 +IPZ 05 27 55.1 1.0 5.4 
09 +IPE 16 35 03.0 1.6 2.0 22 +EPE 13 13 05.7 1.0 0.6 
-EPt·J 16 35 03.0 1.2 1.1 +EPN 13 13 06.9 0.6 0.6 
+IPZ 16 35 03.0 1.3 3.7 +EPZ 13 13 07.0 0.7 1.0 
11 +EPE 06 40 05.1 1.3 2.5 +EPE 15 01 31.9 o.s 1.5 
-EP� 06 40 05.9 1 .1 1.1 +EPN 15 01 32.0 0.5 0.1 
+EPZ 06 40 05.0 2.0 6.9 23 +EPE 21 56 00.5 1.6 2.0 
LP ESE 06 49 52.5 +EPN 21 56 01.0 1.2 1.6 
LP-ESN 06 49 52.5 11. 3 7.0 +EPZ 21 56 00.4 1.2 2.5 
LP-LRE 07 09 11.3 17.8 14.0 25 +IPE 04 20 11.9 1.6 2.1 
LP-LRN 07 09 09.4 18.8 14.0 +IPN 04 20 12.9 1.1 3.5 
•EPE 14 46 36.7 C.8 1.1 +IPZ 04 20 11.9 2.1 10.5 
+EPN 14 46 36.4 1.2 1.5 LP EPE 04 20 13 .1 
+EPZ 14 46 37.0 1 • 1 1.0 LP•ISE 04 30 16.9 11.3 9.5 
13 +EPE 06 25 10.0 o.a 1.5 LP+LRE 05 02 43.1 15.o 8.5 
+EPN 06 25 09.8 o.e 1. C +EPE 19 51 14.5 0.6 1.0 
DATE PhASE ARRIVAL TL1E PEI� I CD A�1P DATE PHASE ARRIVAL TIME PERIOD AMP 
H ('ii s ( s) (MM) H M s ( s) (MM) 
JAN 25 +EPf\ 19 51 14.5 1.0 1.s FEa 03 -EPZ 11 48 02.0 1.0 2.0 
-IPZ 19 51 14.0 1. 0 6.1 04 •EPE 02 22 53.8 1.4 1.5 
-EPE 21 21 46.C 1.1 3.2 -IPN 02 22 53.0 1.2 1.5 
-EPr,; 21 21 47.0 0 .9 1.0 -IPZ 02 22 52.7 1.4 2.6 
-IPZ 21 21 46.1 1. 0 10.5 06 •EPE 1a· 23 42.5 1.3 2.0 
+IXE 21 24 31 .8 1.5 6.0 -IPN 18 23 42.0 2.0 2.1 
-EXl\1 21 24 32.0 1. O 1.s -IPZ 18 23 41.3 1.7 5.3 
-IXZ 21 24 31.3 1 .5 10.s 07 +IPE 21 15 13. 0 1.3 14.5 
26 +EPE 00 03 15.5 1.2 2.2 +IPN 21 15 13 .6 0.9 1.3 
+EPZ 00 03 15.3 1.0 4.0 IPZ 21 15 13. 0 
-EPN 01 19 40.5 1.0 0.6 +EPE · 22 34 31.5 1.0 o.a 
-EPZ 01 19 41 .0 c.e 1.0 EPN 22 34 31.0 
27 +IPE 07 15 41.0 1.6 5.0 EPZ 22 34 31.2 
-I Pr,; 07 15 41.0 1.8 3.5 08-10 EXTREME MJCROSEISMIC ACTIVITY 
+IPZ 07 15 41.0 1.5 3.4 11 -IPE 22 35 27.1 1.2 12.5 
+JPE 18 27 37.3 1 i:: • ..,I 8.6 +IpN 22 35 28.0 1.1 2.1 
-IPN 18 27 37.8 1 .5 5.5 IPZ 22 35 26.1 
0) -IPZ 18 27 36.6 2.2 20o7 13 +EPZ 05 54 32.5 2.8 5.5 
LP+ESE 18 38 03.6 15.0 7.0 14 IPE 17 07 42.0 
LP+LRE 19 07 31.9 15.9 13.0 •IPN 17 07 42.1 2G0 11 oO 
29 -IPE 05 54 30.0 1 ol 5.0 IPZ 17 07 42.0 
+ I P!,i 05 54 30.1 1.0 5.5 15 IPE 00 44 09.6 
IPZ 05 5 4  3'0. 0 -IPN 00 44 09.6 2.2 14o0 
-EXE 05 56 22.0 1.8 2., 2 IPZ 00 44 09.4 
+EXZ 05 56 22.4 1. 8 3.5 16 IPE. 22 30 38.5 
31 + I PE 12 57 02.6 1. 4 8.0 +lPN 22 30 39.0 1.0 4.5 
+EP:� 12 57 03.9 1.0 1.1 EPZ 22 30 38.9 
JPZ 12 57 02.6 17 EXTREME MICROSE SMIC ACTIVITY 
FEB 01 -EXE 21 40 �7.4 1.0 1.9 18 +EPE 05 29 24.3 2.2 4.o 
+EX!\ ?1 40 37.1 1.2 3.5 -EPN 05 29 23.4 2.0 7.3 
+EXZ 21 40 35.8 1.0 5.0 -IPZ 05 29 23.3 2.0 14o5 
02 +EPE 08 35 48.2 1.2 1 .3 LP-EPN 05 29 26.3 7o5 5.o 
+EP�: 06 35 48.3 1.2 2.2 LP-EPZ 05 29 26.3 8.4 7.5 
+IPZ 08 35 48.5 1. 8  6.0 LP-ISE 05 34 02.8 1301 48.0 
03 +E.PE 08 00 19.0 1.1 2.4 LP+IXN 05 34 22.5 26.3 73.o 
+EPZ oe 00 1 8.9 1.1 6.0 20 +EPN 06 51 48.5 o.a 1.5 
-EPE 08 52 26.8 1 .2 1 ol -1PZ 06 51 s1.o 1.3 1.5 
+IPN OB 52 26.5 1. 1 1 .  0 LP+SSN 07 11 43.1 17.8 s.o 
+IPZ 08 52 26.0 1 ·� ·- 2.8 LP+LRE 08 00 50.6 16.9 4.0 
-EPt, 11 48 03.Q 1.2 0.5 24 +EPE 19 50 23.0 0.6 1.0 
DATE PHASE ARRIVAL Tl,<E 
H Iv' '' s 
FEB 24 EP;� 19 50 23.1 
+EPZ 19 50 22.0 
25 -EFE 1 ., 57 07.0 
-EPi\ 15 57 06.4 
+EPZ 15 57 06.7 
+EPE 20 05 02.9 
+EPN 20 05 03.6 
+EPZ 20 05 03.5 
26 +EPZ 19 59 22.3 
27 +EPE 04 14 08.2 
+EPt,i 0 t+ 14 09.3 
+IPZ 04 14 09.0 
+EPE 19 3 1  37.0 
+EP:\l 19 31 35.5 
+EPZ 19 31 35.5 
+EPE 20 35 17.8 
+EPZ 20 35 19.C 
28 EPE 14 16 57.3 
-.:i + I Pr\: 1 It 16 56.5 
IPZ 14 16 57.0 
LP-EX:-, ?l 43 56.3 
+PKP3Z 21 47 11. /:3 
LP-PKP3Z 21 47 26.3 
LP-PKPlZ 21 48 57.2 
LP-PKPl\ 21  49 01.9 
+EPPE 2 1 52 39.9 
-E pp14 21 52 37.7 
-EPPZ 21  52 36.8 
LP-EPP:� 21 52 47.8 
LP+EPPZ 21 ?2 47.8 
LP+IXZ 2 1  53 16.9 
LP-IXE 21 59 54.4 
LP+ I X11; 21 59 54.4 
LP+LRE 22 14 1 t, • 9 
LP-Lt,.:\: 22 14 26.3 
MAR 0 1  +fPE 00 113 05.5 
+ I Pr, 00 113, 05. 0 
+ I PZ 00 rn 04.9 
+EXr·, 21 21 0 1. 0 
-EXZ 21 21 0 ('). "3 
i)ErlIGU 





























., ,-, � 








l -, •L 
A11,p 
























?. • 3 
13.5 
11. 0 
3iJ • 0 
43.0 
27.0 























EXTREME MICROSEISMIC ACTIVITY 
+EPi\J I 03112101.3 I 1.0 +E?Z 03 12 OloO 10 1 
EXTREME MICROSEISMIC ACTIVITY 
+EPN 15 02 46.0 1.0 
LP-EPZ 15 02 41.3 7.5 
LP+ESE 15 1 3 34.7 11 .3 
LP-ESN 15 1 3  3 1.9 5.6 
LP-ESZ 15 13 37.5 7.5 
LP+SPN 15 14 39.4 1 2.2 
LP+SPZ 15 14 37.5 9.4 
LP-LRE 15 37 31.9 18.8 
LP+LRN 15 37 24.4 20.6 
LP+LRZ 15 37 26.3 22.5 
LP-EPZ 01 39 22.5 10.3 
LP-PPZ 01 43 15.o 6.6 
LP+ESE 0 1  49 54.4 11.3 
LP+SKSN 01 50 17 .8 6.6 
LP-PSE 01 51 09.4 11.3 
-EPN 22 22 05.9 o.7 
-EPZ 22 22 05.5 1.0 
EPE 17 28 41.2 
EPN 17 28 39.0 
-EPZ 17 28 39.4 1.0 
LP-ESE 06 55 28.1 11.3 
LP+ESN 06 55 26.3 11. 3 
LP+IXE 07 06 58.1 14.l 
LP+LRE 07 50 18.8 15.o 
LP-LRN 07 49 26.3 1s.o 
+ENJ 22 55 16.0 2.0 
-EPZ 22 55 17.8 2.0 
LP+ESE 22 59 22.5 11. 3 
LP+ESSE 23 00 50.6 15.o 
LP+ESSN 23 00 52.5 18.8 
LP-SSSE 23 02 01.9 14.1 
LP-SCSE 23 04 3 1.9 12.2 
LP+SCSt� 23 04 31.9 13.1 
LP+LRE 23 08 54.4 12.2 
+EPE 20 38 02.0 1.0 
+EPN 20 38 03.0 0.8 
AMP 
(MM) 
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AR�IVAL TI�E PERISr 
H � S <S> 
20 38 04.0 
1 1  26 09.0 
11 26 09.t 
1 1  26 09.9 
11 28 05.6 
11 2?. 04.7 
11 33 22.5 
11  33 20.6 
ll 34 413.8 
1 1  34 48.8 
11 35 56.3 
11 37 56.3 
11  37 56.3 
11 39 16.5 
11  39 22.5 
1 1  39 13.1 
11 44 td.l 
1 1  44 45.0 
11 49 03.6 
12 08 52.5 
12 08 45.0 
04 25 30.3 
04 25 30.5 
04 25 30.3 
15 47 5 0.0 
15 47 50.3 
05 28 13.7 
o5 2e 1s.e 
06 43 35.4 
09 33 56.3 
09 33 57.5 
22 45 44.3 
22 45 45.0 
22 45 45.1 
22 48 43.0 
22 48 43.0 
22 48 44.5 
22 44 37.5 
22 44 39.4 
22 47 37.s 
o.6 
1.? 
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22.5 
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PHASE ARR VA TIME PER I OD AMP 
H M s ( s) (MM) 
LP-SSN 2 2  47 30.0 15.9 3.5 
-EPZ 04 54 58.0 1.1 3.o 
+EPE 13 07 31.3 1.0 a.a 
+EPN 13 07 33.3 1.3 1.8 
+IPZ 13 07 32.0 1.5 3.7 
LP+PPE 13 09 11.3 7.5 2.0 
LP-ESE 13 13 39.4 13.1 10.0 
LP+ESN 13 13 39.4 13.1 8.5 
LP+ESSE 13 16 33.8 15.9 14.5 
LP-ESSN 13 16 33.8 18.8 15.5 
LP+LRE 13 20 45.0 16.9 9.5 
LP-LRI\J 13 20 33.8 16.9 13. 0 
-EPE 21 21 46.0 1.1 2.0 
+EPN 21 2 1  46.0 1.1 2.0 
+EPZ 21  21 45.2 1.0 6.2 
EXTREME M I CROSE I SM I C  ACT I V ITY 
+EPE 2 1  17 20.1 
I 
1.0 3.o 
-EPN 21  17 20.0 1.5 3.5 
+EPZ 21 17 19.0 4.0 13.0 





9.0 I 1.2 I 2.3 
-EPN 22 58 38.0 0.8 1.2 
EXTREME MJCROSE I SM I C  ACT I V I TY 
+ I PE 22 28 16,. 6 1.2 2.3 
+ I PZ 22 28 16.5 1.3 s.2 
EPE 17 13 25.9 
+EPN 17 13 26.6 1.0 o.s 
+EPZ 17 13 25.5 1.0 1.0 
•EPE 17 59 03.4 2.0 3.0 
EPN 17 59 04.9 
-EPZ 17 59 03.0 1.8 8.5 
+EPE 01 04 06.9 1.2 3.1 
+EPN 01 04 06.2 1.2 2.0 
+EPZ 0 1  04 06.8 1.2 2.8 
-EPE 04 37 02.2 1.3 1.6 
•EPZ 04 37 02.s 1.2 1.6 
EXTREME M I CR0SE I SM I C  ACT I V I TY 
+EPN 00 32 34.8 1.
� EPZ 00 32 36.2 + I PE 01 55 27.9 1.1 2.2 
DATE PHASE ARRIVAL TIME PE;:.;10:) AMP DATE PHASE ARRIVAL TIME PERIOD AMP 
H 1/, s ( s) ( :1 t,; ) H M s ( s ) C MM) 
APR 10  +EXN 01 55 31.7 1.0 1.0 APf� 23 LP+SSN 22 14 54.4 1808 14.0 
+IPZ 01 55 2e.n 2.2 5.0 LP-EXN 22 20 26.3 19.7 20.0 
LP•EPE 01 55 28.1 12.2 7.0 LP-LRZ 22 25 52.5 15.0 52.5 
LP-EXE 01 56 12.2 14. 1 7.5 24 -EPE 01 56 48.5 1.0 0.9 
SKSE 02 05 57.2 -EPN 01 56 48.1 1.0 o.a 
+SKSi, 02 05 58.3 1.7 4.1 •EPZ 01 56 48.5 1.0 3.5 
LP-SKSE 02 05 59.5 10 .3 12.s -ISE 01 58 56.9 2.9 4.8 
LP-ESE 02 06 30.0 11 .3 24.0 -ISN 01 58 58.0 2.0 4.0 
LP+LRE 02 29 15.0 24.4 1s.o +ISZ 01. 58 56.6 1.5 10.0 
11-12 E X TR E ME M I C 1• 0 S E I S !'1 J C ACT I V I TY +EPE 02 06 14.0 1.6 3.5 
13 +EPE 02 52 0,3 • 4 2.2 3.4 -EPN 02 06 . 14. 8 1.4 4.0 
+EP\! 02 52 10.4 1.2 1.7 2·5 +EPE 00 02 20.0 1.0 1.9 
+EPE 09 41 48.0 2.1 2.E +EPN 00 02 19.0 1.2 1.5 
-EP!·� 09 41 49.0 1.3 2.5 +EPZ 00 02 19.7 1.1 2.0 
14 LP-ESE 10 21 11.3 llo3 190 C: 26 -EPE 02 10 52.9 1.0 2.0 
LP+SSE 1 0  25 45.0 11.3 11. 0 -EPI\J 02 10 52.8 1.1 1.3 
LP+LRE 10  37 01.9 15.0 47.0 EPZ 02 10 53.0 
+EPE 21 28 49.9 0.1 1 .5 +ESE 02 19 37.4 2.8 3.0 
(.C) +EPN 21 28 so.o 1 .  C 1 .s -ESN 02 19 37.5 3.2 2.0 
+EPZ 21 28 50.2 1. 1 2.2 27-28 EXTREME MICRDSEISMIC ACTIVITY 
15 LP+PPE 06 39 11.3 7.5 2.s 29 +IPE 10 58 30.0 1.1 5.5 
LP-SKSE 06 44 05.6 13 .1 4.0 +EPN 10 58 32.0 1.2 1.1 
LP+EXE 06 46 58.1 14.1 11. 0 +IPE 15 39 49.5 1.3 2.5 
LP-SPE 06 49 01.9 13 . 1 12.0 +EPN 1 5  39 48. 1 0.6 0.7 
LP·U�E 07 24 48.8 20.6 12.0 +EPZ 15 39 48.3 1.2 1.5 
LP+ISE 22 37 30.0 13 . 1 7.0 +EPE 16 43 16.8 1.0 1.4 
LP+SKSE 22 41 03. 6 1 1.3 12.0 EPN 16 43 17.8 
19-21 EXTREME MICRU�EISMIC ACTIVITY +EPZ 16 43 16.9 1.0 1.5 
22 +EPE 18 29 13.'+ 1 .4 6.5 MAY 01 +£PE 10 34 11.8 1.2 3.5 
+EP1·J 18 29 15.4 0.7 1.3 +EPN 1 0  34 11. 5 1.1 1.3 
+EPZ 18 29 15.5 1.2 2.0 -EPZ 10 34 10.2 1.0 1.5 
23 -EPE 05 56 26.0 1.2 2.6 -IPE 13 15 54.2 1.3 s.o 
+EPN 05 56 25.4 1.c 1.6 +IPN 13 15 54.0 1.4 3.6 
EPZ 05 56 27.0 IPZ 13 15 54.0 
LP+ LR>J 06 24 1 6.9 20.6 12.0 LP+EPE 13 16 05.6 7.5 5.0 
LP+LRZ 06 24 1 i3. 8 1s.e 19.0 LP-EPN 13 16 05.6 7.5 2.5 
+EPE 22 03 34.6 1 .2 2.5 LP+IPZ 13 16 01.9 7.5 15.0 
+ I pr� 22 03 3�.2 1 • '5 4.5 LP+PPE 13 16 23.4 13 .1 15.0 
E?Z 22 03 34.0 LP+PPf� 13 16 24.4 15.9 10.0 
LP+ESi\ 22 10 52.5 15.0 8.Q LP-PPZ 13 16 23.4 13.1 54.5 
DATE DHASl AR R I VAL T I ··1 E 1-)f_;.;;ICJC /\ ;, p [),HE PHASE ARRIVAL T I ME PER I UD AMP 
h rl; s ( s) ( >if·, ) H 1-, s ( s ) (MM) 
MAY 0 1  +ISE 13 26 10.0 3.0 10.e f::-11'� y 10 -EPE 02 22 32.5 1.3 1.4 
+ I Si·� 13 26 09.5 3.1 a. o +EPN 02 22 3 1.2 1.1 o.a 
+ I SZ 13 26 09.8 5.7 20.0 EPZ 02 22 31.0 
LP+ISE 13 26 24.4 1s.o 30. 5 11 -IPE 00 48 53.0 1.3 2o4 
LP-I S1'i 13 26 24.4 13. 1 30.0 +EPN 00 48 53.7 1.2 2.0 
LP+ I SZ 13 26 22.5 11. 3 59.0 EPZ 00 48 53.3 
LP-SS:� 13 �� - t::. 07.5 15.0 22.0 13 +EPE 00 10 5 1.6 1.3 2.0 
LP+SSZ 13 32 09.4 14.1 22.0 +EPZ 00 10 50.0 2.2 4.5 
LP+SS51� 13 35 22.5 15.9 30.0 -EPE 06 44 os.o 1.5 2.3 
+EPE 13 42 20.0 ] • 2 1.2 -EPZ 06 44 04.8 1.0 2.s 
LP-EXE 13 43 54.4 39. 1,j. 57.0 +PSE 06 55 02.8 1.8 2.0 
LP+EX/� 13 43 56.3 1s.e 40.0 +PSZ 06 55 02.2 1.0 1.6 
LP-EXZ 13 43 50.6 31.9 45.0 LP+PSE 06 55 07.5 13.l 6.0 
+ I SZ 13 45 41.0 3.C ,5.1 LP-PPSE 06 56 22.5 14.1 9.o 
+EPE 20 48 02. 5 () • ,S 1.3 
I +EPN 20 48 02.5 0.7 0.7 -lPZ 20 48 02.6 1 .J. 6.5 
LP+SPPE 06 57 13 .1 1s.o a.o 
LP-EXN 07 00 16.9 15.0 7.5 
LP+LRN 07 14 11. 3 22.5 11. 5 
02 -EXE 15 04 45.o 1.0 1.0 
-EXZ 15 04 44.8 3.4 4.0 
+EPE 10 53 07.8 1.0 0.7 
-!PE 17 42 24.9 1.s 9.o 
+!PE 18 28 03.0 2.1 6. (! +lPN 17 42 25.0 0.9 1. 0 
+ I Pi, 18 28 02.5 1.5 3.5 - I PZ 17 42 24.0 o.s o.s 
+IPZ 18 28 0 1.5 2.0 5.5 14 -EPE 05 49 56.2 1.5 3.o 
03 +EPE 21 29 25.0 1.3 2.0 +EPN 05 49 56.2 1 .. 2 1.5 
+f P;\ 2 1  29 25.8 1.5 1.0 +EPZ 05 49 56.7 1.3 3.0 
+EPZ 21 29 26.2 0.1 1.c +EPE 1 1  41 03.0 o.s 0.3 
05 +EPE 20 29 18.5 1.6 1. C +EPN 11 4 1 02.1 0 .. 6 0,5 
+EP;'IJ 20 29 18.9 1.2 1 ·1 •v 16 EPE 02 35 19.8 
+EPZ 20 29 2i). 2 1.2 3.2 EPZ 02 35 19.0 
06 -EPE 02 3 1  0 6.0 1.4 3.5 +EPE 14 13 52.5 1.0 1.5 
-EPZ .0 2 31 07.0 G.9 1. 1 -E.Pi'..; 14 13 53.9 o.a 1. 5 
-EPE 04 50 34.4 0. E3 1.6 +EPZ 14 13 53.9 0.8 1. 6 
+EPN 04 50 34.1 0.6 1.2 17 EXTREME \ I CROSEISM I C  ACTIV I TY 
+EPZ 04 50 34.2 0 7 . 1.0 15 -IPE 16 11 10.4 1.2 5.5 
+EP:: 07 20 17.8 1.3 1.2 + I Pl\ 16 11 10.4 1. 4 10.2 
+EPN 07 20 18. 3 1. 1 1.0 EPZ 16 1 1  10.3 
+IPZ 07 20 18.0 1. �: 2.5 +EPE 20 35 4 1.0 1.0 1.1 
07 +EPE 13 03 40.1 2. 0 3.4 +EPN 20 35 42.2 1.0 o.6 
+EP:\J 13 03 42.0 l • I'.+ 0.1 EPZ 20 35 41.0 
-EPZ 13 03 40.0 1.5 4.5 +ESE 20 4 1  37.4 2.4 1.0 
09 +[Xr'i 19 54 oe.o 1. (l 1.2 +ESr, 20 41 37.9 1. 0 0.8 
DATE PHASE ARR  VA L  TI i,f f 
H t� s 
MAY 18 +IPE 23 35 22.5 
-EP Z 23 35 2 1.0 
19 EPE 22 46 24.8 
+ E P N  22 46 25.3 
+EPZ 22 46 25.8 
20 L P+ESE 03 1 3  30.0 
LP+ES N 03 13 3 0.0 
L P+EX N 03 17 15.0 
LP-SCSE 03 19 22.5 
L P+LRE 0 3  20  39.4 
+EPE 08 45 54.3 
IPZ 08 45 54.7 
+IS E 09 15 20.5 
+ I S N  09 15 19. 1 
+ESZ 09 15 16.5 
-E P N  19 49 06. 9 
-IPZ 19 49 07 .1 
21 + E PE 05 15 1s.2 - +EPhl 05 15 19.0 -
+EPZ 05 15 1 8 . 0  
+IPE 16 42 55.0 
E P N  16 42 5 6.0 
IPZ 1 6  4 2  55.0 
+ IP E 2 2  34 2 3 .4 
+IP N 22 34 23.5 
l PZ 22 3 4  2 3.3  
L P+EP E 22 3 4  24.4 
L P -IP Z 22 34 2 l1 . 4 
L P+EP P E  22 35 20.6  
LP-IPPZ 22 35 2 0 .6 
-IS E  22 44 20.0 
- I S'; 22 44 :2 1 .  0 
-ESZ 22 44 2 1.a 
L P+ISE 2 2 44 2 2.5 
L P-ES Z 2 2  44 2 2.5 
L P+ S K S E  2 2  45 2 8.1 
L P- I PS E  22 46 07.5 
L P+ E PS Z 2 2  46 0 7.5 
+ EPE 23 03 5 4.3  
+ F.Pf\ 23 0 3  5 3 . 9  
P m  I OD  
( s )  
1.2 
1 - 1  
1 .2 















1 • <; 
1.0 
1 .  1 
7 . 5  
6.4 
9.4 
e . 4 




1 1 . 3 
13 . 1  
(' . 4 
9 . 4  
1 • 1 
1 .  C 
.A. M P  























9 . 5  
7.0 
23 . 0 
� .... 
'I .  t:. 
1 9.2 
2 . 0  
3 6 . 5  
5.0 
1 1 . 5 
13.5 
1 1 .  5 
1. 0 
0.5 
DATE  PHASE AR RIVAL TIME PERIOD AMP 
H M s ( s )  (MM)  
M AY 21 +EPZ 23 03 53.1 1.5 3.2 
2 2  +IPE 02 02 26.0 1.3 4.1 
-EPN 02 02 25.6 1 . 1  1.0 
-IPZ 02 02 25.6 1.6 8 o l  
+IPE 08 45 13.9 1 . 2 4.o 
+IPN 08 45 13. 9 o.8 2.0 
IPZ 08 45 13.5 
+EPE 21 44 37.1 1.8 1.9 
EPN 21 44 36.1 
+EPZ 21 44 36.2 2.6 3.1 
LP-EXE 21 49 41.3 1 3 . 1  7.0 
23 +IPE 01 00 19.9 1.0 3.4 
+ EPN 01 00 20 . 4  1.1 1.5 
EPZ 01 00 19.0 
+EPE 01 3 3  0 6.9 1.3 3.6 
+EPN 01 33 08.2 1.1 0.7 
+EPZ 01 33 07.0 1.2 2.5 
25 +EPE 17 06 01.9 1.1 1.8 
+EPN 17 06 01.4 1.1 1.0 
+ E P Z  17 06 O l .6 1 . 5  5.5 
LP-EXE 17 16  31.9 7.5 3.o 
L P+ L RE 18 14 22.5 11.s s.o 
LP+LRZ 18 14 05.6 18.8 4.0 
-EPN 22 01 19.0 0.6 o.s 
+EPZ 22 01 18. 0 l . 3  0.5 
27 -EPE 22 13 o o . s  1.2 1.5 
+EPN 2 2  13 00.6 0.8 1.0 
?. 8 EPE 0 9  4 5  48.3 
+EPN 09 45 48.6 l o 3 1 .1 
+EPZ 09 45 48.5 1.9 1.a 
+IPN 15 40 49 . 0  1.1 2.0 
IPZ 15 40 49.1 
2 9  +EX N 05 20 58.5 2.5 2.8 
+EP N 22 48 06.3 o.a 1.0 
30 I P E 09 50 48.8 
+ I P l\.  0 9  50 50.1 1 . 8  2.5 
EPZ 09 50 48.5 
LP+EPE 09 50 18.8 9 o 4  3 . 0  
L P+EPZ 09 50 46.9 11.3 7.o 
L P+ESE 10 00 41.3 13 .1 5.5 
DATE PhASE ARR I VAL T PrE P E R  I OD  A t·'. P DATE P H ASE ARR I VAL TIME PERIOD AMP 
H (; s ( s )  ( r-1 ;,1 ) H M s ( s )  ( MM )  
MAY 30 LP +LRE 10 16 1 1 . 3 2 2 .5 10.0 J U f\1 1 0  ESE 07 06 49.8 
LP+LRZ 1 0 16 05.6 22.5 7.0 +ESZ 07 06 48. 5  1.5 1.1 
-EP E  1 8  01  32 .6  1.6 4.1 LP-LRE 07 38 1 1 .  3 17.8 6.Q 
+ I P i� 1 8  01 33.7 1 .  l 1.9 LP+LRZ 07 38 1 1 .  3 1 7 . 8  5 o 5  
I PZ 18 01 33. 1  + E PE 2 1  57 05. 4  1.2 0.6 
3 1  +EPN 05 58 20.2 1. Q o .5 +JPN 2 1  57 06 .0  1.3 2.5 
+JPZ 05 58 19.9 1.3 1.5 + I PZ 2 1  57 os.o 2.1  6 . 5 
JUN  0 1 + EPE 0 1  18 17.0 1.3 1 . 5  LP+ EXE 2 2  1 4 2 4 . 4  30.0 s . o  
02 -EPN 01 36 06 . 9  1.4 1.0 LP + EXN 2 2  1 4  2 2.5 2 1.6 1 1 .5 
+EPZ 01 36 07.0 0 .9 1. 0 LP-EXZ 2 2  1 4  45 . 0  17 . 8  13.o 
I PE 09 57 47. 0 11 -E PN 1 4  19 39.7 1.2 1.8 
+EP N 0 9  57 4 9 .5  0 .9 1. 0 + I PZ 14  19 39 . 8  2.2 5.2 
- I PZ 09 57 47.0 1.2 3 . 5  +E P E  1 9  27 25. 1  0.6 0 . 6  
LP +LR E 1 0 14 2 4.4 18.8 6.0 E PN 19 27 25 . 2  
+EPN 1 3  31 04.4 1.0 1 . 2 + I PZ 19  27 24 . 9  1 . 1  2.0 
I P Z 13 31 04.0 + E P E  20 59 2 8 . 0 1.0  o.s 
03 +EPN  05 40 16 . 5  1.0 0.6 +EPN  2 0  59 27.0 1.0 0 . 7  
...... 
['..:) 
• E PZ 05 40 16.5 1.2 1.3 
+EPN  08 55 43 . 5  1 .  0 l e l  
+EPZ 20 59 30 . 0  o.s 1. 1 
12 + E P E  00 02 16 . 9 0.8 0 , 4 
+EPZ 08 55 44.0 1 . 2 3.0 + E P N  00 02 1 7 . 5  0 , 6  0.6 
04 + EXN 07 16 40 .0  0 .7 o.s -EP E  00 03 20.8 1 ,3 1.0 
+EXZ 07 16 40.0 1.0 o.7 -E PN 00 03 20.6  1.2  1 . 4 
-EPN 23 2 1  18.9 0.7 0 . 4 - I PZ 00 03 ' 20 . 1  1 .7 3 . 8  
+ E PZ 23 21 18.5 1.2 2.0 LP +EPZ 00 03 2 2.5 7 . 5  2.0 
05 -EP i\  06 15 39.9 0.8 1.0 LP+PPPZ 00 05 2 2 .s 1 2.2 3.5 
-EP Z  06 15 40.0 1.2 2. 0 LP+SCSZ 00 13 56.3 20.6 4.0 
06 +EP N  22 33 1 4.4 0 .6 0.6 LP +LRE 00 1 5  30 . 0  18.8 3.o 
E P Z  2 2  33 14.9 + EXE 03 49 37.5 1 . 0 0.7 
07 + EXE 04 34 15.6 1.0 1.6 + EXN 03 49 38 . 3  1.3 o.8 
-EXZ 04 34 10.0 1.7 3.4 -EXZ 03 49 40.9 1 . 2  1 . 5  
08 +EP N 21 03 08.1  0.6 o.5 +E P E  2 1  29 48.8 1.4 2.5 
+EPZ 2 1  03 07.5 0.7 0.4 + E P N  2 1  29 50 . 9  1 .3 1 . 4 
09 +EPE  21 56 1 4.8 0 .9 0. 9 -EPZ 2 1  29 50.0 o.s 1 .5 
-E PZ  2 1  56 15.8 1.3 1.s -EPE 23 1 7  16.2 1 . 3 5.0 
10  EPE 06 44 08 . 4  + E PN  23 17 16.8 1.2  1 .8 
-EP � 06 44 06.4 0 .8 o. s + I PZ 23 17 16 . 0  1 . 6 1 2 . 0 
+ I PZ 06 44  06 . 4  1 e l  1.5 - I SE 23 2 2  16 . 2  1 .8 3.6 
LP+ESE 06 53 26.3 1 3 . 1  3.0 + ISN 23 2 2  16 , 0  1 .4 4.5 
+EPE 07 03 12.3 1 . 1 1 e l  + I SZ 23 2 2  16.6 2.5 1 2.4 





























+E P i1J 





















LP-E X E  
ARR I VAL T I M E PER I C O A M P  
H fl,'� s ( s )  c r·h > 
2 2 23 34.0 2.0 13.5 
23 2 7  30.7 1.0 1.3  
23 27 30.9 2.0 4.0 
23 27 27.0 1.3 2.0 
09 06 17.8 1.0 Q.6 
09 06  18.1 1.0 2.0 
09 59 05.0 
09 5 9  06.8 0.8 1.0 
20 26 29.0 1.1 1. B 
20 26 29.0 1 - 1  1.7 
2 0  26 29.2 1 . 1 2.2 
2 0  3 4  31.6 
20 34 32.0 0.9 0.4 
20 34 3 1.4 1. 1 o. s  
07 5 2  51.6 1.0 1.3 
07 52 5 1 . 4  0 . 9  1.3 
07  52  51.6 1.0 2.1 
14 26 18.9 1.0 5.2 
14 26 18.7 1 . 1 4.2 
19 45 22.H 1.6 3. 1 
19 45 22.8 1.2 1.5 
19 45 22.6 
13 36 16.6 
13 36 15.3 1.2 0.6 
13 36 15.0 1.0 1.0 
1 7  45 03.4 1.2 2.2 
17 45 0 1.9 1.2 2.0 
05 59 18. E3 C.6 1.5  
0 5  59 H 3. 5 0.6 1.0 
20 27 52.6 0.7 2. 1 
20 27 5 2.7 o . e  1.6 
20 27 52. 1 1 . 0 3.5 
2 2  0 1  2 2.5 1 3  . 1  2.0 
22 0 1  24.4 
22 12 33.8 16.9 10.0 
0 6  4 9  33.0 
0 6  49 34.9 1.7 2.9 
06 5 1  1 1 . 3 15 . 0  s . o  
0 6  5 1  1 1 . 3 1 4. 1  5.0 
06 56 2 3.1 1 1.3  7.o 
DATE PHASE ARRIVAL TIME  PERIOD AMP 
H M s ( s )  ( MM )  
J U �J 22 LP-EXN 06 56 2 8 o l  11. 3  9 . 0  
LP+SKSE 06 57 22.5 11.3 8 . 5  
LP+SKSi� 06 57 2-0.6 11. 3 10. 0  
LP+ EXE 07 00 54.4 12.2 2 . 5  
LP+EXN 07 00 54 . 4 15 . 0  13. 0 
LP+SPE 07 01 39 . 4  17 . 8  11 . 0 
LP+SPN 07 01 37 .5 18 . 8  11. 5  
LP+SSPE 07 08 20.6 16 . 9  14 . o 
23 -EPE 03 15 54.6 0.9  1.5 
-EPN 0 3  15 54.8 0.9 0 . 7  
+IPZ 03 15 54.1 1 . 4 4 . 0  
-IPE 05 20 42.0 1.1 3. 3  
+EPN 05 20 42.0 1 . 0  o. s 
- I PZ 05 20 42.1 1 . 0  9 . 0  
2 4  -EPN 01 53 02.1 o .s o . s  
-EPZ 01 5 3  01.8 1 . 0  1 . 1  
-EPZ 04 36 36.7 0.9 1 . 2  
2 5  - I PE 05 1 1  49.8 0.7 2.5 
+ I PN 05 11 49.9 0 . 6  0 . 9  
I PZ 05 1 1  49.7 
-EPE 05  32 54 . 9  0 . 8  l e l  
+ EPN 0 5  32 54 . 9  1 .2 2.6 
+ EPZ 05 32 54.9 1.3 3.4 
LP+EPE 05  41 54.4 15.o 4 . 0 
LP-ISE 05 53 32.8 11.3 19. 0  
LP+SKSE 05 53 55.3 13.1 40 . 0  
LP+ LRE 06 25 31. 9  16 . 9  12.0 
LP+LRr•i 06 24 50.6 17 . 8  1.0 
+ IPE 1 1  13  59.7 1 . 2  9 . 0  
-IPN 1 1  13 59.5 1.5 6 . 6  
+IPZ 1 1  13 59. 4  1 . 7  24 . 0  
+EPZ 12 30 15.2 1.4 2.4 
-EPE 19 05 34.6 1 . 7  2.0 
+EPN 19 05 35.6 a . a 0. 5  
+EPZ 19 05 34.l 1 . 1  3.o 
26 +EPE 04 01 54.5 1.3 1.3 
+EPZ 0 4  Oi  54.8 1.2 2.0 
LP- LRE 0 4  40  01.9 16 . 9  s . o 
LP+LRN 04 40 13 .1 15 . 0  2.5 




J U N  
JUL 
2 6  
27 
28 























+ I PE 
+ I Pf•J 





+E P i,; 
EPZ 
+EPE 











ARR I VAL T I ME 
H M s 
23 0 1  21.9 
23 01 21.7 
23 0 1 22.5 
10 08 35.8 
10 08 35.9 
10 55 07.5 
10 54 50.6 
10  55 1 6 "  9 
2 1  57 18.5 
2 1  57 18.4 
21 57 18.5 
22 25 25.0 
22  25  26 , 5 
22 25 23.5 
04 27 02 , 8  
04 27 03.0 
04 27 0 1 .8 
08 09 58.4 
08 09  58.6 
15 03 39.5 
15 03 39.4 
15 03 38.9 
02 12 36,8 
02 12 37.0 
02 12 36.7 
12 3 3  53.5 
12 3 3  54.3 
12 3 3 54.0 
14 23 18.7 
1 4  2 3  18.9 
14 2 3  18.3 
21 04 4 1.3 
21 04  39.4 
21 07 52.5 
21 1 3  28.1 
21 1 3  26 . 3  
21 16 46.9 
21 1 6  45.0 
21 16 45.0 
03 0 1  5 5.3 
PUd O D  AMP 
( s )  ( i"l M ) 
1 . 1  1. 1  J U L  
1 .  0 1.4 
1.2 l o 6  
1.8 2.0 




0 , 7  2.1 
0.6 10.s 




2 . 1 1. 1 
2.0 6.3 
1.0 0 .,  9 
1.2 1 . 2 
1 0 1  2.0 
1.2 3 , 3  
1.2 7.5 
a . a  0.7 
1 .2 1 .9 
1.0 3.6 
1.1  5.0 
1.3 1.1 
1 .2 1.5 
1.1 2.0 
1.2 6.0 
11 .3 2.0 
13.1 2.5 





1 7 . 8  16.5 
1. 1 1 .5 
DATE P H A S E  ARR I VAL  T I M E P E R I OD AMP  
H 1"1 s ( s )  ( M M )  
03  - I PN 03 01 55 . 6  1.4 3 . 0  
I P Z 03 01 5 5.0 
+ E P E 03 08 14 . 0  1.1 1 . 2  
+ E P Z  03 08 16.7 1.6 1 . 5  
+EPE  03 1 3  06.0 1.3 1.6 
- E P Z  03 1 3  06.0 1.3 7.o 
+EP E  0 5  16 2 6 . 9  0.5 0.6 
+EPZ  0 5  16 28.8 1.0 3.o 
. 0 4 - E P N  06 28 44.2 1.2 0.6 
+ E PZ  0 6  28 44.0 1.2 1.5 
- E P E  17 54 09.8 1.0 2.0 
- E P t--J 17 54 11. 3 0.7 1.0 
+ E P Z  1 7  54 10.0 0.6 1.5 
+ E P E  22 01 33.3 1.3 3 . 5 
- E PN 22 01 33.8 1.2 1.0 
+E P Z  22 01 33.3 1.6 7 . o  
0 5  + E P E  06 15  24.5 1 . 0  1.5 
+ E P N  06 15  24.l 0 .9 l o 4  
+ E P Z  06 15  23.5 O e 6 0.6 
0 6  ... I P E  02 12 07.2 l e 5  10.3 
- I P N 02 12 07 . 3  1.5 1 . 2 
I P Z 02 12 01 .0 
+ E X Z  02 4 0  21.0 1.9 1.5 
L P + E X N  2 1  41 2� . 1  18 0 8  8.5 
L P + E X Z  21 41 22.5 18.8 10.0 
07 - E P E 04 05  54.9 o.a 1.3 
-EPN  04 05  54.7 0 . 6  0.9 
I P Z 04 05 54.0 
+ I PE 04 14 03 . 3  1.3 3.o 
-EPN  04 14 03.2 1.2 0.6 
+ I P Z 04 14 03.4 1.4 1.1 
+ I P E 05 07 12.5 0.8 2.0 
- I p r� 05 07 14.1 0.6 0.5 
+ I P Z 05 07  12.6 o. s 4.6 
E PN  2 2  03 21.0 
-EPZ  22 03 20.0 1.1 1.0 
08 + E P Z  04 21 39.0 1.4 1.2 
I PE 09 07 20.0 
+ I PN 09 07 20.0 1.0 2.0 



















L P +SSSE 
+ EPE 
+EPN 
















+ E PZ 
+EP E 
+ E P !� 
+ E PZ 
+ EPE 
-EP i\j 
+ E P Z  
+EPE 
+EPZ  
+E P E  
E P r� 
ARRIV AL TIME 
H f·t; s 
09 2 2  3 3.8 
21 4 3  16.5 
21 43 18.1 
02 18  49.4 
02 18 49.9 
16 21 20.2 
16 21 20.0 
16 31 56.3 
16 31 54.4 
16 33 37.5 
16 42 37.5 
1 9 13 55.1 
19 13 55.3 
1 9 13 55.0 
19 16 08.5 
1 9 16 09.9 
11  18  5 8.8 
11 18 5 8.6 
16 37 38.0 
16 37 38.0 
16 37 38.3 
18 1 1  54 . 8  
1 8  1 1  54.0 
l B  1 1  54.B 
19 50 21. 0 
19 50 22 . 6  
2 1 59 27 . 0  
21 59 27.0 
23 24  40.5 
23 24 40.7 
23  46 05.5 
23 46 0 3 . 8  
23 46 0 5.6 
0 2  17 27 . 5  
02 17  2 3.6 
0 2 17 2 4 . 9  
o e  38 32.9 
0 8  3 8  34.3 
0 8  4 2  14.6 
0 8  42 17.0 
PER I O D  











13  .1 
1 . 1  









1.  3 
1.7 
1 . 0  
1.0 
0.6 
o . 3  
0.8 
o . s  
0 .6 
C . 9  
1 . 1  
0 . 6 
1 . 3 
0.8 













a . o  
2. 0  










1 4. 1  
2.3 
1.0 













1 . 1  
1.s 
2.2 
DATE PHASE ARR I VA TIME PERIOD AMP 
H M 5 ( s) (MM) 
J liL 1 1 -EPZ 08 42 l 6 o4 l o 3  1.5 
12 -EPE 23 3 3  35.5 1.2 l o l  
+lPN 23 3 3  34.9 l o 6  1.5 
+IPZ 23 3 3  3 3.8 1.7 2.0 
LP +EXE 2 3  58 58.1 15.o 3.0 
13 LP +LRN 00 02 09.4 l 5 o 0  3.0 
LP +LRZ 00 02 05.6 18 0 8  6 0 0 
•EPE 08 28 58.9 o.a l o O  
EPZ 08 28 58o 3  
1 4  IPE 0 6  41 54.8 
+ I PN  0 6  41 54.9 1.0 1.4 
+IPZ 06 41 54.6 l o 2  6.5 
-EPN 10 02 47.0 l o O  o.a 
-EPZ 10 02 48.5 o. a 1. 0 
-EPN 12 16 48 o 4 1.2 1 0 6 
+EPZ 12 16 50.7 1.2 4.3 
-IPE 17 20 3 2.0 l o 8 2 o0 
+EP N 17 20 32.4 l o l  1.0 
+IPZ 17 20 31.3 1.8 3 o l 
1 5  + EPE 0 0  14 09.8 l o 7 6 00 
-EP N 00  14 10.0 1.8 2 o 0 
+EPZ 00 14 i l  0 8 l o 4 3.5 
+EPN 02 4 6  59.3 0 0 6 2.1 
+EPZ 0 2  46 59.7 O o 5  2.0 
+IPZ 09 21 15.0 l o O  2 o0 
+IPE 21 18 39.5 1.1 0.1 
+ l PN 21 18 39 o 0  1.5 2.5 
+IPZ 21 18 38 0 8  1.7 4.5 
+EPE 21 2 2  34 0 6  0.4 0.5 
+EPN 21 2 2  3308  1.0 l o  l 
+EPZ 21 2 2  3 2 0 8  O o 5  0.9 
16 + EPN 19 47 3.0 o O l o l  1.1 
+EPZ 19 47 30.2 l o 6 10 6 
18 +EPE 05 3 6 50o0  1.8 1 08  
+EP N 05 3 6  49.5 1.8 1.1 
+EPZ 05 3 6  49.3 2.0 2 o0 
-EPE 08 09 49.8 1.2 3.o 
-EPZ 08 09 49.8 l o 2  6 .. 3 
+ EPE 13 31 24 o l l o 4  o.s 










2 2  
- .. 
P H A S E  
+EPZ 
+ I PE  
+IPZ 
+EXE 




E P E  
-EP N  
+EPZ 
+E P E  
+ E P N  
+EPZ 
+EP E  
-IP ;\ 
+IPZ 
+ I P E 
- I P i·� 
+IPZ 
+EX t� 
- E XZ 
+ISE 
- I 5 1\ 
+ISZ 
+ I P E 
+EP N 
- I PZ 
+E P E  
+EPZ 
- ! PE 
+EP N 
+IPZ 




+E P N  
+IPZ 
+E P E  
·-
ARR  I V AL  TI ME 
H M 3 
13 3 1  24.8 
1 6  12 5 6 . ;) 
16 1 2  5 5 . 8  
21 5 2  1 2.5 
2 1  5 2  1 2.5 
21  52 12 .9  
0 0 2 1  27.o 
0 0  21 26.0 
19 0 5  4 2.0 
19 05 42 . 0  
1 9  05 42.0 
13 0 2  29.o 
13 0 2  29 . 8  
13 02 2 9.0 
2 1 47 17.1  
21  47 1 7.0  
2 1  47 16 . 9  
22 56 32 . 2  
22 56 32.1 
22 56 32.1 
22 5 8  36.2 
22 58 35.1 
23 06 0 5.5 
23 06 07.9 
23 06 06.1 
02 49 4 2.5 
0 2  49 42.5 
0 2  49 t+ 2 . 3 
07 5 2  32.6 
07 52 31.7 
04 18 44.0 
04 18 44.2 
04 18 44 . 0  
0 4  23 44.9 
04 23 43 . 2  
04 23 44.9 
1 3  47 5 2.0 
13 4 7  52.4 
1 3  47 5 2.2 
23 31 23 . 1  
P l: rn O D AViP  DATE 
( s ) ( i'--1 M )  
1.2 1 . 1  JUL 
l . R 4.2 
2.0 9 . 1 
1.0 1 . 0 
C.7 0.5 
c . 7 1.0 
0.6 0.6 
1.2 1.0 




1 .9 3.5 
1.1  2. 0 
1.0 1.5 
1 • 1 4.5 
1 . 5  4.4 
1.2 2.2 
l e l  15 . G 





C • F3 1.5 
1.2 1 . s  
l e l  5.5 
1.2 0 .6 
1.2 1 . 4 
1.9 10.s 
2.2 3.1 
1 • t3 1 0 . 0 
2. 1 14 . 6  
2 . 1 3.2 
2. 0 5.5 
1.6 3 . 7  
1 . 9 '6 . 3 
2.3 9 .5 
1.3 1- 5 
PHASE ARRIVAL TIME PER I OD AMP 
H M s ( s )  ( MM) 
22 +EPN 23 31 22.8 1.2 1 . 3 
-IPZ 23 31 2 2 . 6 1.8 5.6 
23 -ESE 05 41 52.4 1.1 1 .- s  
+ESZ 05 4 1  52 o 0  l o l  2.a 
2 4  +EPE 01 06 44.0 1.7 4.0 
+EPN 0 1  06 44.2 1.2 3.5 
IPZ 01 06 43.5 
LP-EPZ 01 06 46.9 9.4 2.5 
LP-ESE 0 1  17 15.0 14. 1  3.o 
L P-ESN 0 1  17 15.0 13.1 8.0 
L P+LRE 0 1  43 58.l 18.8 1.0 
L P+LRN 01 43 56.3 18.8 9.o 
LP-LRZ 0 1  4 3  ss.1 18 0 8  16.o 
E P N  09 33 54.0 
-EPZ 0 9 33 52.7 1.9 6.0 
+EPZ 0 9 35 54.0 1.0 0.6 
+EPE 17 27 27.0 1.0 1.0 
-EPN 17 27 27.9 0.8 1.1 
+EPZ 17 27 27.5 1.0 3.0 
I P E 19 42 39.7 
+IPN 19 42 3 9.5 2.0 6.0 
IPZ 19 42 39.3 
L P+EPE 19 4 2  41.3 14.1 3 o 0  
L P-EPN 1 9  42 43. 1 l 6 e9 2.0 
L P+IPZ 19 42 4 1.3 15.o 12.5 
LP-PCPE 1 9  43 41.3 11.3 6.0 
L P+PC P N  19 43 37.5 9.4 3.0 
L P+PCPZ 19 43 3 9.4 l L, 3  11.0 
-ISE 19 5 1  57.4 4.8 10 .5 
- ! SN 19 5 1  58.0 3.2 9.o 
-ESZ  19  5 1  54.5 3.o 4.0 
L P-ISE 19 5 1  58. 1 22.5 43.o 
L P•ISN 19 51  58.1  24.4 33.o 
L P-ISZ 19 5 1  58. 1 16.9 22.0 
L P-IXE 20 05 Ol o 9  30.0 ao.o 
LP-IXN 20 0 5  0 1.9 2s.1 85.0 
L P-IXZ 20 05 0 1.9 28. 1 120.s 
LP+LRE 20 17 46.9 16.9 51.o 
L P+LRZ 20 17 52.5 17.8 71. 5 
































+ I PZ 





LP +U� r� 















ARR I VAL TI ME 
H M s 
o o 2 1  03.8 
00 21  03.6 
09 35 12.0 
09 35 12.0 
09 3 5  12.0 
18 09 58.3 
18 09 58 . 0  
1 8  09 57.5 
20 08 55.5 
20 08 56.9 
04 40 19.0 
0 4  40 21.4 
05 13 38.8 
05 13 3 9 . 3  
oo 06 1 0.7 
00 06 10 .8  
04 59 18.9 
04 59 19.5 
04 59 1 9 . 0  
05 3 7  16.1 
05 37 14 .7  
22 16 04.6 
2 2 16 04.0 
22 28 0 5.6 
22 28 1 8.8 
22 28 18.8 
22 46 18. 0 
22 46 18.2 
22 46 17.9 
o o  47 1 8.5 
00 47 1 8 . 2  
0 1  28 41.3 
01 28 15.0 
0 1 28 16.9 
02 38 25 . 0  
02 3 8  24.0 
22 49 53.5 
22 49 52.6 
o o  0 1  40.0 
00 0 1  40.0 
PER 1 0 0 A M P  
( s )  C M M ) 
0.9 o . B  A U G  
0.9 1 . 0  
0.8 1.2 
0.6 1.3  
1 .1  6.5 
1.2 1.7 
1 . 3  3.0 
1.8 6.5 
1. 1 1.0 
0.9 1.5 
1.2 1 .5  
1. 1 2.5 
1.3 2.4 
1.2  1.5 
1.2 2.8 
0.9 4.0 
1. 1 1.5 




1 . 0  1. 0 
16.9 3.0 
1 1 . e  4.0 
11.e ti . O  
0.7 1 • . 6 
1. 0 1 . 2 




18.8 4. 0 
0.6 0 . 7 
1.2 0.8 
1.9 1.7 
1.  1 2.0 
1.2 0.9 
DATE P H ASE ARR IVAL TIME PER I OD AMP 
H M s ( s )  CMM)  
0 1  +EPZ 00 01 40.2 1.2 2.2 
EPN 0 2  08 28.0 
+EPZ 02 08 27.8 0.6 0.1  
+EXN 02 10 06.0 1.3 1.1 
-EXZ 02 10 06.2 l o 3 2.2 
LP+ LRN 02 2 5  33.8 15.9 3.5 
L P +LRZ 02 25 26.3 16.9 a.o 
-EPE 03 40 03.5 1.3 3.2 
+I PZ 03 40 03.3 1.2 3.5 
+EPE 1 1  10  20.5 1.4 1.1 
· I PZ 1 1  1 0  1 8.4 1.8 3.5 
-EXN 1 1  16 18.0 1.8 2.1 
+EXZ 1 1  16 18. 0 2.1 5.5 
L P +ESE 11  23  06.6 8.4 3.0 
L P •LRE 1 1  34 24.4 18.8 9.0 
L P •L RZ 1 1  34 26.3 16.9 15.o 
L P-LRZ 14 43 20 . 6  16.9 4.5 
02 +EP N  07 51 41.0 1 . 2 1.8 
I PZ 07 51 40.6 
+EP N 1 1  43 24.4 a.a 0.1 
IPZ 1 1  43 24.7 
-EPE 22 2 2  5 1 . 2  1.0 2.1 
+EPN 22 22 52.0 o.8 0.5 
+EPZ 22 2 2  50.8 1 . 1  3.5 
03 +EPE 15 27 10.s 1.0 0.3 
+EPN 15 27 09.5 1 .2 1.0 
+EPZ 1 5  27 09.0 1.1 1.9 
04 -IPE 00 49 56.0 1.2  1.4 
+ I P i� 00 49 56.0 1.4 2.0 
+IPZ 00 49 55.0 2.5 4.7 
L P +ESE 00  56 54.4 7.5 2.0 . 
L P +ESN 00 56 54.4 9.4 4.0 
LP +EXN 01 07 58.1 20.6 10 .0  
L P + EXZ 0 1  07 52.5 11 . a  26.0 
L P +EXE 0 1  08 28.1 15.9 13.5 
-IPE 04 15 54.0 1.0 2.0 
+EP N 04 15 54.4 0.9 1.0 
I P Z 04 15 53.9 
0 5  +EPE 01 05 58.9 1.0 1 . 7  

















LP+ l PSE 






























A R RIVAL TIME 
H II: s 
01 05 58.8 
01 05 5 9 . 1  
01 15 58.5 
01 15 59.1 
01 15 59 . 9  
01 15 58.1 
01 15 58.1 
01 17 04.7 
01 17 01.9 
01 17 50.6 
01 17 45.0 
01 3 2  03.7 
01 3 2  04.1 
12 02 31.0 
12 02 28.8 
12 0 9  05.6 
12 19 47.8 
12 19 56.3 
12 19 52.5 
16 18 25. 5  
16 18 25.2 
17 25 03.6 
17 25 03 . 2  
18 22 52.5 
04 53 09 . 5  
13 37  43 . 2  
13 37 42.9 
13 37 41.7 
13 37 45.0 
13 37 46.9 
13 41 28.1 
13 41 26 .3  
13 42 5 2.5 
13 52 14.7 
13 52 15 .0 
18 40 52.0 
18 40 50.5 
18 40 52.2 
22 46 54.0 
22 46 55.0 
PE R I 0 0  AMP 
( s )  ( M M )  
5.6 1 . 5 
2 . 3  5.5 
,8. 4 17.0 
7 . 5  45 . 0  
1 3. 1  12.s 
13 .1 14.0 
12.2 16.5 
12 . 2  2s . o  
1.7 1.6 
1.4 1.8 
1 . 3 1.4 
13.1 4.0 
18.8 12.5 
15.0 1. 0 
16.9 l 6 o 5  
l � O  0 . 7  
1.3 1.3 
1.1 0.6 
2.4 4 o 3  
18 . 13  1.0 
lo 3 l o l 
1.2 3 o 0  
2.4 2 . 7 
1.6 1.6 
6 .  (:, 5 . 0 
1 1 .  3 4.0 
13.1 5 . 0  
1 1 .  3 5.0 
20.6 6 05 
1.0 0 0 6  
0.7 0.6 
1. (J 1.3 
1 . 3  B . O  
1.1 0.6 
DATE PHASE ARRIVAL TIME PERIOD AMP 
H M s C S )  ( M M )  
AUG  07 +IPZ 2 2  46 53. 7  1 . 3 13.5 
08 IPE 08 53 43 .0 
EPN 08 53 43.3 
-IPZ 08 5 3  42.5 0 . 1  4.2 
+EPE 10 18 41.3 1.8 4.0 
-IPZ 10 18 41.2 l o-7 6.5 
LP+EXE 10 30 28.1 l 8 e 8  3.o 
LP+EXZ 10 30 33.8 18 0 8  6.0 
-EPE 15 19 40.8 1.1 1.0 
-EPN 15 19 39.6 1.0 0.6 
-IPZ 15 19 39.0 1.2 3.4 
+EPE 16 43 27 . 9  1.0 1.0 
+EPN 16 43 27.3 1 . 0  0.7 
+EPZ 16 43 27.1 1.0 1.0 
0 9 -EPE 03 37 10.5 o.8 0.5 
+EPN 03 37 11. 3  1.1 0 . 7  
+EPZ 03 37 10.a 1.2 1.3 
LP-LRZ 04 10 2 2 . 5  17 . 8  3.0 
-EPE 12 33 06.0 1.0 1 , 0  
+EPN 12 33 06. 0 1 . 0  1.0 
-IPZ 12 33 06 . 0  1 11 2  3 e 5  
EPE 20 23 47.8 
+EPN 20 23 48.2 L, 6 1.5 
+IPZ 20 23 47.9 1 . 5  4.1 
10 +EPE 01 40 02 . 7 1.2 2.0 
-EPN 01 40 03.3 1 . 2 1.0 
-IPZ 01 40 03.0 1 .. 1 4.3 
+EXE 04 53 55 . 4  2 . 1 1.5 
-EXN 04 53 55.6 3.2 1.9 
+EXZ 04 53 54.2 2.0 2.0 
+EPE 10 37 03.0 1.0 1.1 
+IPN 10 37 02 . 8  1.0 1.6 
+IPZ 10 37 03.2 1.5 2.2 
+EPE 14 47 10.8 2.6 3.0 
EPN 14 47 10 . 8  
EPZ 14 47 11. 3  
LP+IPN 14 47 11.3 .5. 6 11.0 
LP+IPZ 1 4  47 07.5 9.4 19.o 
LP-ISN 14 50 46.9 13.  1 29.o 

















































+ I P hi 
ARR IVAL TIME 
H M s 
1 4  52 15.0 
14 53 24.4 
05 23 45.8 
05 23 45.0 
05 23 45.4 
05 42 31.9 
05 44 18.8 
05 44 22.5 
1 5  30 13 . 8  
15 30  13.9 
15 30 13. 0 
15 32 14.0 
15 32 ll. 0 
07 32 15.9 
07 32 16.0 
07 32 15.0 
16 21 21.4 
16 21 21.3 
16 21 21.7 
02 53 07.0 
02 53 06.8 
03 16 58.0 
03 16 52.8 
03 16 55.6 
09 41 45.0 
09 41 44.9 
09 41 44.5 
12 22 58. l 
12 22 59.8 
12 22 59.0 
16 17 23.0 
16 17 20.5 
16 17 ? 3.0 
00 11 1 1 .  8 
00 11 12.3 
0 0 1 1  11. 0 
03 55 29.5 
0 3  55 3 D .  0 
11 09 37.8 
11 0 9  38.5 
P E R  ! O D AMP  

























1. 1 1.0 
1.c 1.0 
1. 0 1.1 
1.1 1.0 
1.0 2.0 
0 . 8  2.0 
1.3 1 . 1  
1.5 2 . 3 
1. 5  3.0 
DATE PHASE ARRIVAL TIME PERIOD AMP 
H M s C S )  (MM ) 
AUG 14 IPZ 1 1  09 3 8 . 2  
+EPE 12 1 1  1 3. 0 1 .2 4.0 
-EPN 12 1 1  14.0 1.0 2 , 0  
EPZ 12 1 1  l3.3 
16 - I PN 02 29 49.0 1.5 2.0 
+EPZ 02 29 48.3 2.5 2 , 5  
+ EPE 21 49 20.2 1.2 o .a 
+EPZ 21 49 19, 0  0.9 1.0 
LP EXE 21 51 58.1 
LP  EXN 2 1  51 58.1 
LP+IXZ 21 51 56.3 9 . 4  a.o 
17 +EPE 10 56 30.8 1.5 1.5 
+EPN 10 56 31.7 1 , 8  2.0 
-EPZ 10 56  3 0 . 3  1.2 1. 8 
+IPE 1 3 1 1  49.0 2.0 3.6 
- IPN  1 3  1 1  49.0 1.8 2.6 
IPZ 13  1 1  49.0 
LP-EPE 13 1 1  52.5 7.5 2.0 
LP-EPZ 13 1 1  52.5 7.5 6.0 
LP+ESE 1 3  22 16.9 15.9 24.0 
LP-ESN 1 3  22 16.9 9.4 10.0 
LP+ESZ 1 3  22 18.8 15.o 6.5 
LP-LR E  13 50 23.4 16.9 16.0 
LP-LRN 13 50 28.1 1 7.a 13.0 
LP+LRZ 13 50 02.8 16.9 24.0 
IPE 14 31 15.0 
-EPN 14 31 14.3 1.s l o 5  
-IPZ 14  31 15.o 1.3 4.0 
+EPE 15 31 06.7 1.8 2.4 
EPN 15 31 06.8 
-EPZ 15 31 06.0 1.6 2.8 
E P E  18 29 54.8 
EPN 18 29 54.9 
-EPZ 18 29 56 .8 1.1 0.6 
18 +EPE 03 10 54.0 1.0 1.5 
-E PN 03 10 54.0 0.8 0 . 1  
IPZ 03 10 53.5 
+EPE 12 57 17.8 1.2 0 , 6  
- +EPN 12 57 17.8 1.2 1.1 




















































AR tn VAL T I ME 
H f-: 5 
17 30 19. 1 
17 30 18.0 
18 24 45 . 8 
18 24 45.8 
18 24 45.6 
03 18 09.1 
03 18 09.5 
03 18 09 . 0  
07 24 32.5 
07 24 32.0 
07 24 32.0 
09 39 50.0 
09 39 51.2 
23 17 22.0 
23 17 22.0 
23 11 · 21.8 
23 51 38.2 
23 51 38.0 
23 51 37.4 
04 08 54.1 
04 08 52.0 
04 08 51.5 
04 20 06.5 
04 20 05.6 
23 17 40 • 0. 
23 17 39.2 
23 17 40.0 
12 33 38.9 
12 33 38 . 9  
12 33 38.1 
18 50 21.9 
18 50 22 . 3  
18 50 20.5 
20 36 46.0 
20 36 45.8 
20 36 46.2 
20 37 33.2 
20 37 33.5 
00 37 39.0 
02 26 37 . 2  
PERIOD AMP  DATE 
( s )  ( M M )  
1.0 1 . 1  A U G  24 
1. 5 1.3 
1.2 4.5 
1.2 2.5 
1 .2  6.2 
1.7 1.1 
2.0 0 . 9 
1.0 1.0 
1 . 3  2.0 
1.2 1.s 
1.0 1 . 1 
1.2 4.0 
1.0 1.1 
0 . 8 1.0 
0.1 1.5 
0.6 1.0 25 




1 . 2  1 . 9  
1.1 1.6 
1.5 3.0 
1.2 1 . 8  26 
1 .4 1.3 
2.0 2.5 
1.1 0 . 8  
1.5 1 .6  




PHASE ARRIVA T I ME PER I OD AMP 
H M s ( s) ( MM )  
+EPE 04 45 45.7 1.5 1.1 
+EPN 04 45 47.1 1.3 0.6 
•EPZ 04 45 45.5 1.5 3 . o  
LP-SKSE 04 52 03.6 15.0 3.o 
LP-EPSE 04 55 20.6 16.9 3.5 
LP+EPSZ 04 55 20.6 16.9 1 . 0  
LP+EXE 05 25 24.4 18.8 9.o 
LP +EXZ 05 25 24.4 18.8 a.o 
L P +EXE 05 32 39.4 16.9 7.5 
L P +EXZ 05 32 35.6 16.9 14.0 
LP +EXE 05 33 56.3 15.9 10.5 
LP +EXZ 0 5  33 56.3 15.9 23.o 
+EPE 07 17 1 1 . 8 1.2 1. 1 
+EPZ 07 17 13.9 1.5 1.5 
-EPN 17 17 32.8 1.0 0.6 
-EPZ 17 17 34.0 1.2 1. 6 
+EXE 17 18 19.4 1.2 1.0 
+EXN 17 18 20.9 o.8 0.4 
I XZ 17 18 20.0 
-EPZ 08 57 36.4 2.4 2.3 
LP-EPSE 09 10 3 5.6 18.8 a.5 
L P-EPSZ 09 10 54.4 16.9 6.o 
LP+EXE 09 29 20.6 26.3 15.o 
LP+EXZ 09 29 16.9 28.1 19.5 
LP+ LRE 09 3 3  26.3 18.8 24.o 
+EPE 2 1  17 50.2 1.0 1.0 
+EPN 2 1  17 50.8 1 , 0  1.1 
+EPZ 21 17 50. l 1 , 2  2.0 
LP+LRE 21 53 45.0 16.9 3.o 
LP-LRZ 21 53 48.8 18.8 5.o 
+ IPE 0 1  3 1  02.1 1.0 2.a 
+ I PN 01 3 1  01.6 1.1 2.1 
- I PZ 0 1  3 1  01.s  1.3 2.1 
+EPN 01 34 12.0 1.4 1.5 
-EPZ 01 34 12 . 7  2.0 s.o 
+IPE 10 42 18.3 1.2 1.0 
-EPN 10 42 18.3 1.3 1.1 
+IPZ 10 42 18. 5  1.0 1.1 
LP-EPE 12 00 18.8 11.3 2.0 
LP+ESE 12 10 39.4 15.0 8.o 
[\.j -
DATE 
A U G  26 
27 

















+EP Z  
+EPE 
+E P �; 
E P N  
-EP Z  






+E P N  














H M s 
12 1 1  24.4 
12 39 32.8 
14 45 33. 0 
14 45 34.0 
14 49 42.5 
1 4  49 39 .0 
14 4 9  42.5 
14 56 20.6 
14 5 9  14.1 
15 02 29 . l  
15 0 9  46.9 
15 22 31.9 
17 0 8  52.5 
17 08 53.1 
17 08 52.7 
20 42 55.2 
21 46 29.2 
2 1  46 30.7 
23 56 42.0 
23 56 41.l  
00 07 54.0 
00 0 7 5 4 . 3 
0 3 20 56.1 
03  20 56 .6 
03  20 55'.9 
12 00  06 . 3  
12 00  07 . 0  
12 00 06.4 
21 55 47.7 
21 55 4 8.9 
21 55 48.0 
o o  37 37.0 
0 0  37 37.5 
00 37 39. 0 
17 1 3  16.8 
17 13 15.5 
17 23 20.5 
17 23 20.5 
17 23 20.2 
19 24 2 5 . 2  
PE R I D D  A M P  
( s )  U'H ) 
13.1 5.5 
15.0 10.5 







14.1 11. 0 
2 8 . l  28.0 
1.2 1.1 




1. O o.6 
1. 0 1. 1 
o . s  1. 0 
1. 0 1.1 
1 .  1 1.1 
1. 0 1.0 
1.1 4.1 
1.5 2.0 
1. 0 0 .5 
1.7 4.0 
1 e l  1.2 
1. C 1.0 






o . s 2.0 
1.3 1.6 
DATE  P HASE ARRIVAL TIME PERIOD A MP 
H M s ( s )  ( M M )  
A U G  .28 +E P N  1 9  24 26.0 1.1 1 • l 
-E P Z  19 24 25.6 1.1 3 . 1 
IPE 20 58 48.2 1.1 2.6 
+E P N  20 5 8  48.7 1.1 0.9 
+ l P Z 20 58 48.2 
29 EXN 05 02 40.0 
-EXZ 05 02 40.2 1.s 1.0 
LP-LRE 05 18 18.8 16.9 4.0 
L P+LRN 05 18 11.3 16.9 6 . 0  
LP+LRZ 05 1 9  03.0 1 6 . 9  1.0 
E PE 15 27 40.0 
+E P N 15 27 39.9 1.2 1.6 
-IP Z  15 27 39.9 1.3 5.0 
30 +E PE 0 9  2 7  29.8 1.0 1.5 
•EP Z  09 27 30.0 1.0 4 , 0 
-E PE 13 3 4  48.9 1.3 1.7 
+EPZ 13 3 4  48.0 1.s 3. 1  
-IPE 19 13 35.0 1.2 s.o 
-IPN 19 1 3  35.0 1.2 4.0 
l P Z 19 13 34.5 
+EXE 21 02 27.5 1.6 1.5 
+E X N  21 02 27.9 1.2 1.4 
+EX Z  21 02 30.3 1.0 0 , 8  
SEP 01 +E P E  05 47 08 . 5  1.5 0.7 
E PN 05 47 09.3 
+EP Z  05 47 08.4 2.0 2.1 
+EPE 06 01 09.5 1 o l  1.7 
-EPN  06 01 07.9 1.0 1 , 0 
-IP Z 06 0 1  09.9 1.0 1.5 
+EPE 18 14 40.0 1.3 0.8 
+EPN  1 8  14 40.8 1.1 0.5 
+EP Z  18 14 42.7 2.4 s.o 
LP -EPE 21 48 13.1 19.7 4.0 
LP+E P Z  21 48 09.4 19.7 6.0 
-IPE 21 54 36.0 1.2 1.5 
+IP N  21 54 36.0 1.2 2.0 
+IPZ 21 54 35.8 1 , 6  3 . 0  
LP +ESE 21 58 12,2 14.1 3 o O  
LP+ESZ 21 58 0 9.4 14.1 s.o 

























LP+ E X E  
+ EPE 
- E P N  
























AR RIVAL TIME  P E R  I OG A i': P  
H tv, 1 1  5 ( s )  ( M :''1 ) 
05 59 21.0 1.0 0 .6 
05 59 2 0 o 7  1 . 3 3 . 2  
06  17 09.4 18.8 4 . 0 
06 17 28 . 1  15.0 3 o 0 
08 19 45 .6 1.4 0 " 0 "_I 
08 19 45.0 
08 1 9  43.7 o.e 0.5 
08 24 28.8 1.4 2.7 
08 24 25.3 1.9 0 .8 
08 24 27.4 1.4 2 o 5  
08 30 15.0 13 .1 3.0 
0 8  3 3  4 3. 1 18.8 6.0 
08 3 3  41.3 i e . s  3.0 
08 41  11. 3 12.2 4.0 
18 50 27.0 1.6 2.9 
18 50 27.2 1.0 1.1 
18 50 26.4 1.5 4.2 
19 54 27.0 2.0 1.3 
19 54 28.8 2.6 3.6 
07 27 45.5 1.0 2.3 
07 27 45.0 0 11 8  0.9 
0.7 27 45.2 
19 56 14.0 1.0 1.0 
19 56 14.1 1.4 1.5 
21 15 11. 5 1.4 1.5 
21 15 10.3 o.a 0.5 
21 15 09.2 o . a 1.0 
21 15 26 . 0  1.4 3 . 5  
21 15 24.5 0.7 o . 7 
21 15 25.1 1.8 4.6 
·22 37 47.5 1.0 1.s 
22 37 49.0 1.2 3.1 
14 06 2 8.9 0.7 2.0 
14 06 2 8 . 5 
14 08 24.0 
14 08 24.2 1.8 3.5 
14 08 23.0 1.0 2.2 
05 10 10.1 o.s 1.2 
05 10 10.0 0.7 1.2 
05 10 10.0 c . s  1.5 
D A T E  PH ASE ARRIVAL TIME PERIOD AMP 
H M s ( s )  (MM)  
S E P  06 +EPE 08 22 40.8 1.2 1.0 
+EPN 08 22 41.5 1.5 1.1 
-EPZ 08 22 41.5 1.1 3.0 
+IPE 1 5 49 39.2 1.3 40 8  
-IPN 15 49 38.9 1.  3 5.0 
I P Z 15 49 3 8.4 
07  f'i O R. E C J f< D  
08 +EPE  0 7  19 38.5 1.2 1.0 
+EPN 07 19 39.0 1.2 0.8 
+EPZ 07 19 3 8.3 1.5 3.0 
+EPE 13 59 48.0 1.2 1.3 
-EPN 13 59 48.2 0.6 0.5 
-EPZ 13 59 48.0 1.0 2.4 
ESN  14 01 24.5 
+ESZ 14 01 23 . 9  1.3 0.5 
+EPE 1 8  20 32.2 0.8 0.8 
+EPN 18 20 31.8 1.0 1.0 
EPZ 18 20 31.5 
09 -EPE 23 16 21.6 1.0 1.3 
-EPN 2 3  16 21.7 1.0 0 . 6  
05 +EPE 07 45 22.6 l o O  l o 6 
-EPN 07 4 5  22.7 0.7 1 .0 
+EPZ 07 45 22.5 o.s o.a 
+IPZ 07 50 3 8.9 o.8 4.3 
IPE 14 06 28.6 
09 -EPZ 2 3  16 22.2 1.0 1 1\l 0 
10 -EPN 09 14 42.9 O e 9  0.5 
+IPZ 09 14 44.0 1.4 1.7 
+EPE 18 45 3 3 . 4 1 e 2 0.6 
-EPN 1 8  45 3 3.0 1.2 1.0 
- E r z  H l  45 3 1+ .  8 l o 2  1.2 
11 '\ U � E C O R D  
12  - E: P E  0 5  30 5 7.1 1.2 1.0 
EPN 05 30 57.0 
•IPZ 05 30 57.0 2.0 3.3 
LP-EPE 05 30 58.1 9 e 4  2.0 
LP+EPZ 0 5  30 58.1 8.4 7.5 
ESE  05 31 21.5 
+E SN 05 31 21.3 1.5 1.5 
-ESZ 05 31 18.8 1.8 4.5 
N w 











L P +SSPZ 












+EP E  
-EP N  
-IPZ 
+IPE 







L P+L R r� 








- E PN 
ARRIVAL TIME 
H M s 
05 32 42 . 2  
05 41 46.9 
05 42 09 .4  
05 42 11 . 3 
05 42 58.1 
05 45 18 08  
05 4 8  46.9 
06 07 46 . 9 
06 07 09.4 
06 0 9  ? l . O  
06 09 23.0 
06 39  37.5 
06 39 09 .4  
06 39 37.5 
06 40 15.0 
06 40 18.8 
06 43 16.9 
06 45 1s . o  
06 45 31.9 
06 44 14 . 9  
06 44 14 .8  
06 44 15.0 
06 46 08 . 0  
06 46 09 . 9  
06 46 08 . 0  
06 46 0 9.4 
06 54 25 . 5  
06 ?4  25.0 
06 5 8  19 . 7  
07 24 37.5 
07 25 09.4 
07 24 33.8 
07 27 54.4 
07 27 56.3 
07 28 39.4 
08 58 30.2 
08 5 8  29.4 
08 5 8  29.9 
20 06 35.5 
20 06 36.2 
PERIOD AM P 
( s )  ( M M )  
14.1 19 . 0  
1 1. 3 26 . 5  
14 e l  59 . 0  
16.9 2 9. 0 
1 7 . t3 33.0 
15.9 49 . 0  
30.0 37.0 
23.4 162 . 0  
20.6 153.0 




15.0 112 0 0 
13 .1 s 1.o 
15.0 82 o 0  
15 . 0  75.0 
1.1 1.5 
1 . 1 1.0 
0 . 7  1. 5 
1.9 4.0 
1. i 0.1 
1.8 10 . 5 
13 .1 3.0 
1.0 0.5 
1.4 1.6 
16. 9 7.0 
18. f- 7.0 
18.6 7. 0 
1 7.R 17.C 
15.9 10.s 
1s.o 19.0 
16. 9 11. O 
0.9 1.2 
0 p . '- 0 . 6  
1.5 1.3 
1 .. 6 2.e 
0 Q . � 0 . 3 
DATE P H ASE  ARRIVAL TIME P E RIOD AMP 
H M s ( s ) ( M M ) 
S E P  1 3  -IPZ 20 06 35.8 1.s 3.1 
14 +E P E  04 06 2 4.4 o.a 0.6 
-EP N 04 0 6  24.5 o.a 0.4 
+IPZ 04 06 26.4 1 . 2  1.5 
+IPE 07 48 25.5 1.4 3.0  
+ l P N 07 48 25.8 1. 1 1.6 
+IPZ 07 48 25 o l  2.0 7 o.O 
15 +E P E  10 14 1 1 . 2  1.6 1 . 6  
+E PN 10 14 11. s  1 . 0  0.9 
-IPZ 10 14 11.s 1.3 s.o 
+ESE 10 24 04.0 2.0 1.1 
-E S N  10 24 07 . 0  2 . 2  6.3 
+ESZ 10 24 02 . 7  1 . 1 1.8 
l A -21 ; .; 1J f� E C O R D  
22 +E P N  15 03 13.8 1.1 1.0 
+EPZ 15 03 13.6 1.2 1.2 
23 + ! P E  21 20 30.0 1.2 o.a 
+E P N  21 20 29 .2 1.1 o.s 
-IPZ 21 20 29.2 1.3 1.6 
IP E  22 50 41 . 2  
- l PN 22 50 41.3 1.2 4.o 
IPZ 22 50 41 . 2  
L P  E P E  22 50 46.9 
L P  E P N  22 50 46.9 
L P+E PZ 22 50 43.1 9.4 4.0 
L P+ 1 SE 22 56  18 . 8 16.9 13.0 
L P+ISN 22 56  18.8 1s.o 19.o 
LP+EXE 23 02 30.0 18.8 16.0 
L P +IXN 23 02 30 . 0  16.9 21.0 
L P+EXZ 23 03 31.9 16 . 9  24.0 
-IPE  23 10 27.0 1.s 3.o 
-IPN 23 10 27 . 7  2.0 2.5 
IPZ 23 10 26.8 
LP+L RE  23 29 06.6 13.1 31.0 
L P+LRN 23 29 07 . 5  12.2 22.0 
L P-LRZ 23 29 09.4 14.1 37 . o  
24 +IPE 03 49 29.8 1.1 1.0 
-IP N  03 49 29 . 0  1 . 2  1.4 
IPZ 03 49 29 . 3  





























NO RECORD  
+IPE 




















ARR I V AL T l "lf 
H r,; s 
0 6  47 48.0 
0 6  59 07.5 
06 59  0 9.4 
0 6  59 18 . 8  
13 18 3 1.0 
13 18 31.9 
13 18 3 0.9 
13 59  35.6 
13 59 30.0 
13 5 9  0 9.4 
02 18 41.3 
02 1 8  03.6 
02 18 45.0 
13 24 34.5 
13 24 34. 0 
1 3  24 34.2 
14 49 21.5 
14 49  21 . 0  
01 19  40.0 
0 1  19  4 0.0 
01 19  40.0 
14 1 2  21.0 
14 12 21.0 
14 12 21.0 
14 22 45 . 0  
14 22 45.0 
14 48 03.6 
14 48 26 . 3  
1 7  43 24.5 
17 43 25.0 
05 16 38.4 
05 16 37.9 
12 54 18.0 
12 54 17 . 0  
18 49  16 . 0  
18 4 9  16.0 
18 49 16.0 
18 49 16. 9 
18 4 9  16.9 
Pff I Cl) J\ i"', P  DATE 
( s )  ( :'·j fl! ) 
SEP 
13 .1 2.0 
15 . 0  2.0  
1 3 . 8  t+ . 0 
1 . 7 1 . 5  
1.2 1 .  0 
2 .2 4 . 0  
16.9 2.0 
15.9 1 .5 
15 . 9  s . o  O C T  
1s.o  3 . 0 
15.0 2.0 
15.0 4 . 0 
1.0 1.0 
1.1 0.8 
1 . 1  0 . 8 
1 . 1 2 . 8  
1.3 5.0  
1 .7 4.5 
9 .4 4.0 
9.4 1.5 
1 7  .8  4 .. 0 
15 . 9  4.5 
1.2 1.0 
2.1 2.1 
1. ti. 0.6 
1.0  1.5 
1 . 7  1.5 
2.6 4 . 0 
3 . 5  1.0 
4 . 0 3.C 
4.0 12.0 
8 . 4  2 . 0 
7.5 2.5 
PHASE ARRIVAL T I ME PER I OD AMP 
H M s ( s )  ( M M )  
29 LP+ I SE 18 59 16.9 12.2 31 •. 0 
LP- I SN 1 8  5 9  15.9 13. 1  35.0 
LP+SSE 19 04 22.5 13.1 15.0 
LP+EXE 1 9  05 24.4 14.1 14.0 
L P -I XE 19  10 31. 9  22.s 42.5 
LP+IXN 19 10 31.9 26.3 31.0 
LP+IXE 1 9  1 1  31.9 21.6 52.5 
30 -EPE 06 31 57.8 2.2 3. 3  
+EPZ 06 31 58.0 2.0 2.4 
02  -EPE 10 24 45.9 1.1 1.1 
+EPZ 10 24 45.3 1.2 2.2 
+EPE 1 4  46 53.5 1.2 1.0 
-EPN  14 46 52.9 1.2 o.a 
+EPZ 14 46 52.8 1.6 2.1 
+EPE 1 5  50 45.0 0.9 0.5 
+EPN 1 5  50 44.1 1.5 1 .. 4 
+t:PZ 15 50 45.0 1.0 o.s 
04 +EPE 01  02 11. 7 1.0 0.6 
•EPN 01 02 13.4 0.7 0.6 
+EPZ 01 02 11.a 1.0 2.0 
+EPE 04 28 23.8 1.3 1.6 
-EPZ 04 28 23.3 1.5 2.8 
+ I PE 1 9  53 28.5 1.2 2.0 
EP1\J 1 9  5 3  30.5 
+IPZ 19 5 3  28.7 1.2 4.9 
EPE 20 1 1 44.0 
E P N  20 1 1  44.9 
-EPZ 20 11 46.0 1.0 1.4 
05 EPE 00 03 52.0 
-EPZ 0 0  03 53.5 1.0 1.2 
+EPE 0 4  5 4  55.4 1.2 o.a 
+IPZ 04 54  55.7 1.4 2.0 
EPE 17 39 5 6 . 5  
-EPN 17 3 9  54.4 1.0 1.0 
EPZ 17 3 9 54.9 
+EPE 19 37 10.8 1.0 o.5 
+EPN 19 37 12.5 1.0 0.4 
07 •EPN 07 40 07.0 1. 0 1.0 
+EPZ 07 40 06.0 1.0 1.2 









1 2  
P H ASE 
- I P E 
E P N  
-IPZ 
+EPE 
+EP N  
+ I PZ 
-EPE 













-EP N  
+ EPZ 
+EPE 
+E P �J 




+I  P h  
+ J P Z 
LP+E PE  
LP+E P �i 
LP+ I SE 
LP+ I Sf\i 
LP-IS PE  
LP- I SSE 
LP+ I X E 
LP+IXE 
LP- I X. E  
-EXE 
A R R I VAL  T I ME 
H M s 
19 39 1 9.0 
19 39 22.0 
19 39 19.0 
23 06 01.6 
23 06 0 1.8 
23 06 0 1.4 
02 03 35.8 
02 03 35.4 
0 2  03  35.3 
09 58 55.0 
09 58 55.5 
0 1  59 33.0 
0 1  59 3 5 .0 
0 1  5 9  33.0 
13 50 5 3.2  
13 50 52.3 
14 0 0  23.4 
14 0 0  2 3.4 
14 16 15.0 
14 16 16.9 
09 06 41.0 
09 06 40.8 
05 54 5 2.1  
05 54 5 2.4 
05 54 52.0 
0 6  43 10 � 0  
0 6  43 10.5 
1 0 35 1 2 . 5  
1 0  35 12.3 
10 35 11 . 8  
10 35 15.0 
1 0 3 5  1 5. 0  
1 0 43 1 4.1 
1 0 43 15.0 
1 0  43 46.9 
10 47 2 6.3 
1 0  52 2 5.3 
10 52 54 . 4  
1 1  15 06.6 
1 1  22 53.9 
P E R I O D A'.·1 P 
( s )  ( ;'-I/ "1 ) 
1.2 2.0 
1.4 4. 0 
1 . 1  1. 1 
0.8 o.s 
1.1 2 . 1 
C.6 1.c  
0.6 0.6 
1.5 1 . 0 
1 . s 2.1 
1.0 2. 1 
2. 1 4.: 
1 1.3 2.0 
11.3 2.0 
20.6 2.5 
20.6  2.5 
1.0 1.0 
1 - 1 2.1 
1.5 0.7 
1.2 1.0 
1. 1 2.0 
1.3 1.2 
2 . 0  2. 5 
1 .  (: 3.0 
1. 2 2. 0 
1. 5 3.7 
1 t; �, - . \. P. f\ ·- • V 
15. C' 5.0 
2 ') c:: '- . �· 40.0 
1 i::'. 6 31.0 
26.3 32.5 
2 2.: 2 2. 0 
1 7. [' 34.C 
3 3 . 2  7 1 .  O 
16. <; 9 3.0 
1 • c, 2 . 0  
D A T E  PHASE  ARR I V AL T I ME PER I O D  AMP  
H M s ( s )  ( M M )  
OCT 12 +EX N 1 1  22 53.9 1.0 2.0 
EXZ 1 1  22 53.5 
+ I PE 13 4 5  12.0 1.2 2.1 
- I PN 13 45 12.0 1.2 1.5 
IPZ 13 45 12.0 
13  -EPE 1 4  58 09.8 1.1 1.0 
-EPN 14 58 O Q.5 1.5 1.2 
+EPZ 1 4 58 09. 4  1.1 4.0 
1 4  • I P N  04 47 23 . 0  1.8 3.5 
I PZ 04 47 23.0 
+EP N 1 1  47 09.8 0.8 1.0 
E P Z  1 1  4 7  10.0 
15 +EPE 1 1  01 27.5 1.0 1.0 
EPN 11  01  27.8 
-EPZ 1 1  01 2 7 . 2  0.6 1 .5 
EPE 23 36 36.0 
-IPZ 23 36 33.2 1.1 1.0 
LP+E P PZ 23 4 0 20.6 9.4 2.0 
LP+SSPE 23 58 15.0 15.o 4.0 
16 L P+LRN 00  28 33.8 22 , 5 5 . o  
LP+LRZ 00  28 22.5 23.4 9.0 
+EP E  0 0  42 48.9 1.9 1.5 
+EPZ 00  42 48.8 2 . 0  2.5 
-EPE 07 1 0  55.0 1.2 1.6 
+ I PN 07  10 54.8 1.2 1.5 
+ I PZ 0 7  10 54.8 1.3 3 . o  
+EPE 10 47 34.0 1.2 0.6 
+EPZ 10 47 3 4.0 1.2 1.1 
+EXZ 21 07 04.8 1.8 1.3 
-EPE 21 3 5  59.0 1.6 1.5 
• I PZ 2 1  35 59.l 1.4 5.0 
17 EPE 0 5  56 5 2 . 8  
-E PZ 05 56 52.0 2.2 2.5 
+EXE 06 00 42 . 5  1.8 5.0 
EX N 06 00 43.0 
EX Z 0 6  0 0  42.3 
LP EXE 06 01 46.9 
LP+E XZ 06  0 1  46.9 11.3 3.0 
LP-EXE 0 6  06 3 7.5 13.1 s.o 







1 9  
P H ASE 


































• E P N  
-IPZ 




A RRIVAL TIME 
H M s 
06 1 0  3 5  .. 6 
10  22 04.1 
10 22 04.8 
10  22 04.2 
10 22 1 1 .  3 
1 0  22 1 1 . 3  
10 23 2 6 ., 3 
10 23 45.o 
10 28 3 0.0 
10  28 31.9 
10 32 35 . 6  
10 3 6  52.5 
10  37 46.9 
10 39 05.6 
10  39 05.6 
10 Lf 0 42 . 2  
10 40 43 . 1  
23 42 32.4 
23 42 3 4.0  
23 42 32.0 
23 42 33.8 
0 0  24 09.4 
00 24 07.5 
0 0 28 48.8 
0 0 28 45.0 
03 55 15.5 
03 55 15.9 
03 55 16 . l  
05 27 03.0 
05 27 03.0 
05 27 03.0 
05 27 01 . 9  
05 35  20.6 
07 29 2 9.8 
07 29 29 ,. 8 
07 29 29. 0  
08 0 7  53.5 
08 07 52.8 
08 07  53.0  
02  51 15.2 
P E P I U D AJ·'. P DATE 
( s )  ( M i'·i ) 
15.C 14.0 OCT 19 
1.1 1. 1 
1 .. 1 1 .. 1 20  
1 .4 2.1 
9.4 ? . O  
13.1 3.0 
1 1 .  3 5.0 
13.1 e.o 
1 1 .  3 5.0 
14 .1 5.0 
15.0 s . o  
15.G 25.0 
20.6 2 9, .  0 
1 8.8 39.0 
1 5 . 0  21.0 
14. ) 29.0 
1.c 1.1 
1.0 o. s 
1.3 3.6 
l 5 o 9  1 1 .  0 
15 ., 9 1 a . o 2 2  
1 6 .9 8 .. 0 
17.8 9.0 
1 . 5 1.3 
1.0 o.s 
1.2 0 . 6  
1. 2 1. 0 
22 . s  5 o 0  
1.1 0 ,.  7 
1.4 1.1 
1 • 1 6.0 23 




PHASE ARR  VAL TIME PERIOD AMP 
H M s ( s )  ( M M )  
EPN 02 51 16.0 
-IPZ 02 51 14.8 l o 4 4.2 
+IPE 01 53 03.6 2.0 11.5 
-EPN 01 53 05.0 0.8 0.9 
I P Z 01 53 03 o 5  
LP-EPE 01 53 03.6 11 o 3  5.o 
LP-EPN 01 53 03 . 6  11.3 2.0 
LP+IPZ 01 53 03.6 11.3 18. 0 
LP-ESE 02 02 54.4  15.o 9 e O  
L P -ESN 02 02 54.4 09.4 5.0 
LP+PSN 02 03 33.8 11.3 9 e O  
LP-IXE 02 19 03.6 20.6 22.0 
LP-IX N 02 19 05.6 22.5 u.o 
LP-IXZ 02 19 26.3 22.5 3 7 . o 
LP-IXE 02 22 54.4 18.8 19.o 
LP- I X N 02 22 54.4 17 ,. 8 23. 0  
L P+IXZ 02 22 54.4 18.8 43.0 
LP+LRE 02 27 48.8 17 .8 a.o 
LP +LRN  02 27 48. 8  17 08  13.0 
LP+L RZ 02 27 5 0.6 16.9 28, 0 
EPN 23 48 11. 9 
IPZ 23 48 1 1. 1  
+ E PE 06 1 1  43.8 2 o0  2 . 1  
+EP N  06 11 46 . 4  0 ., 9  0.5 
+IPZ 06 1 1 43.4 l o 4 6 e l  
LP E P E  06 11 43. 1  
LP-EPZ 06 1 1 43.1 15 . o 5 o 5 
LP-ESE 06 22 13 .1 9.4 6.0 
LP+ IS N 06 22 28. 1  9.4 15.o 
LP- L RE 06 47 07.5 21 0 6  11.0 
LP + L R N  06 47 20. 6  21 . 6  11. 0 
LP+ LRZ 06 47 05.6 21 . 6  23 .. o 
+IPE 1 7  12 53.8 1.7 4.8 
- l PN 1 7  12 53.8 1.7 4 o 2  
+EPZ 17 12 53.8 2.0 5.0 
-EPE 08 32 05.0 o.e 0.6 
EPN 08 32 05.0 
EPZ 08 32 03.0 
+IPE 10 04 09.0 2.1 1 . 4 








P H A S E  
+IPZ 
LP-EPE 
LP- I PZ 
LP+EXE 










LP- I X E 
LP+ I X N 
LP-IXZ 
+ EXE 
E X N  
+EXZ 











E X E  
EX Z 
E P E  






ARR I VAL TIME  
H M s 
10 04 09.0 
10 04  13.1 
10 04 11. 3 
10 05 13.1 
10 0 5  12.2 
10 14 46.9 
10 14 46.9 
10 20 25.0 
10 20 26.0 
10 20 25.0 
10 4 1  3 5.6 
10 4 1  46.9 
10 4 1  22.5 
10 44 05.6 
10 47 30.0 
10 47 30.0 
10 47 30.0 
10 53 28.6 
10  53 28.4 
1 0  53 28.3 
10  53 4 1.3 
10 53 37.5 
01 11 33.3 
01 1 1  33.2 
01 1 1  33.0 
12 31 0 3.6 
12 31 16.9 
1 7  3 2  0 9.4 
17 3 2  0 3.6 
12 07 55.6 
12 07 55.6 
0 4  10 5 G .O 
04 10 50.6 
07 59 0 2.5 
07 59  02  .. 4 
07 5 9  0 2.6 
14 54 40.3 
1 4  54 40. l 
1 '+ 55 46 . 0  
14 5 5  4 6  .. 2 
P E R  I O D  AMP  
( s )  ( f1 ;·i ) 
2.2 3.2 
1 5. 0  4 . 0 
16.9 12.0 
13.1 5.0 
13.1  1 1 .  O 
13.1  1 2.0  
13  .1  2 s.o 
1.q 1.8 
1. 1 o . e  
2.1 4.5 
1 8. .  8 38. 0 
16.9 22.0 
17.8 47. 0 
18.8 6 6.C 
1 5.9 54.0 
1 5.9 28.0 
1 6 . 9  47.0 
1 • e, 1.0 
1 ("\ • \,J 2.2 




1. '.) 2.5 
17.c 1.5 
17.8 2.5 
17.P:, 3 . o  
19.7 2.0 
1.2 0 .6 
2.0  2.0  
1. c: 0.6 
1 . c  1 .  0 
1.0 1 • 0 
3 . 0  3.2 
2 . 0  1.5 
DATE PHASE ARRIVAL T I ME PER I OD AMP 
H M s ( s )  ( M M ) 
OCT  27 +EXZ 14 55  45.7 3.0 7.5 
LP-EPE 14 55 46.9 15.0 4.0 
LP-EPN  14 55 46.9 15.0 3.5 
LP+S KSE 15 02 41.3 13.1 3.0 
LP-PS E  15 .05 26.3 15.9 6.0 
LP-PS N  15 05 26.3 15.0 4.0 
LP+SS N  15 1 1  50.6 16.9 10.0 
LP+LRE 15 38  03.6 17.a 17.0 
LP +LRN 15  38 26.3 17.8 s.o 
+EPE 22 02 02.0 1.1 0.4 
+ EP N 22 02  02.2 1.2 0 .6 
+EPZ 22 02 02.9 1.0 0.7 
+IXE 22 03 09.5 2.2 1.9 
+EXN 22 03 09 . 4  2 o 0  1 0 1  
+ I XZ 22 03 08.2 1.7 2.2 
LP-PPE 22 03 11.3 13.1 4.0 
LP-PPN 22 03 11.3 14.l  3.0 
LP-PSE 22 1 3  07.5 14.1 a.o 
LP-PS N  22 13 06.6 14.1 a.o 
LP+SS N  22 19 15.0 15.0 9.0 
LP+LRE 22 4 6  20.6 17 . s 25.0 
LP+LRN 22 46 46.9 16.9 19,0 
28 -EP E  03 3.5 54.8 0.8 1.0 
-EPN 03 35  54.0 0.4 o.5 
I PZ 03 35 54.2 
-EPE 05 38 29.8 1.2 1.0 
EPN 0 5  38 30.4 
- E P Z  05  38 29.9 1.0 3.5 
+EPE 18 52 37.0 0.8 0.7 
+EPN 18 52 37.2 0 .7 1.1 
EPZ 18 52 36.0 
-EPE 20 3 8  52.9 1.2 1 . 1  
+ I PN 20 38 52.9 1.2 1.2 
- I PZ 20 38 52.8 1.5 4.0 
-E PE 22 36 43.6 1 . 1  a .a 
EPN 22 36 43.7 
-EPZ 22 36 43.7 1.5 1.9 
29 + I PE 09 08 02.6 1.1 1.0 
- I PN 09  08 02 .. 6 1 . 0  1.0 







3 1  
01 
02 









+E P Z  
+EPE 
+ J PZ 















+ I PE 










- I PZ 
+EPE 
+ J PZ 
-EPE 
Ar�RIVAL T I M E 
H M s 
02 45 1 1. 0 
0 2 45 1 1 . 3 
0 2 45  10.2 
0 9 08 33.0 
09 0 6  3 3.0 
19 5 3  2 1.5 
1 9  5 3  2 1 . 6  
19 53 2 1.2 
0 4  26 00.7 
04  2 6  oo. 7  
04 2 9  36.0 
04 2 9  36.0 
05 59 oo . o  
05 5 9  oo.o  
05 58 59.1 
06 5 8  29 . 5  
06 5 8  2 9.9 
06 58 2 9.9 
01  45 14.5 
0 1  4 5  14 . 4  
0 1  45 1 4 . 3  
01 45 15.0 
01 56 05.6 
01 56 01 .. 9 
02 20 16.9 
1 6 04 40.5 
16 04 40.4 
16 04 40.2 
16 04 3 9 . 4  
16 04 39.4 
16 14 1 1. 3 
16 1 4  1 1 . 3 
1 6 2 8  37.5 
16 29 09.4 
19 05 17.7 
19 0 5  18.0 
19 05 17.0 
23 33 30.5 
23 3 3  30.5 
04 3 2  37.0 
P E R I O C A f"i P 
( s )  ( M :· ) 
0.7 0 . 6  
0 . 9  0 .9 
J.7 o . s  
1 .5 1 .  0 
1 .6 1. 1 
1.2 1 .  0 
1.2 2.3 
1 . 6  1.5 
1.4 2 . 9 
1.2 1 .0 
? . o  1.4 
1.5 4.5 
1.3 2.5 
1 • 1 2 . 0 
0.7 0 .6 
2.c 8.5 
1 • 1 5.C 
12.2 .3 . 0 
1 1.3 1 . s  
17.8 4 " . v  
1.4 5 . 5  
1. ] 0 . 6  
15.G  3 . 0  
0 9 .  t.i 2.0 
1?.2 6 .  () 
(i 9 • 4 4 . 0  
26.3  1 s . o  
24.4 e.o 
1 • 6 1. O 
2.2 2.5 
1.3 1.5 
1 . ,; 4 . 0  
1. () 1 .  0 
D A T E  PHASE ARRIVAL TIME PER lOD AMP 
H M s ( s )  ( M M )  
N O V  03 -EPN 04 32 36.8 1 .0 0.6 
+EPZ 04 32 36.6 1.2 2.5 
+EPE 23 30 1 5.5 1 .1 0.7 
+EPZ 23 30 15.8 1 . 0  1.5  
LP+ESE 23 40 50.6 14.l 4.0 
LP+ESN 2 3 40 50.6 1 0.3 3.0 
0 4  LP+LRE 00 07 22 . 5  17.8 4 . 5 
+EPE 14 5 7  21.9 1. 3 1.0 
+EPN 14 57 22.5 1.3 1.1 
+EPZ 14 57 21.8 1.9 3.5 
05 +EPE 01 14 1 8  . o  1 .7 4.0 
+ l P N 01 14 18.5 1 .9 2.5 
I PZ 01 14 18.0 
LP-ESE 01 21 37.5 15.o 2.0 
LP+EXE 01  29 30.0 20.6 2.0 
LP+EXN 01  29 30.0 18.8 3.0 
+EPE 02 09 1 1 . 7 o.9 0.5 
+EPZ 02 09 1 1 .4 1.5 0.5 
0 6  -EPE 01 36 40 . 1  1 .2 3.0 
+EPN 01 36 40.2 1.3  2.0 
EPZ 01 36 40.3 
-EXE 01 38 46.2 0.9 1 .0 
EXN  01 3 8  47.9 
E X Z  01 38 46.2 
+EXE 0 1  46 06. 0 2.1 4.9 
+EXN 01 46 06.2 1.3  2.2 
-EXZ 0 1  46 06.7 1 .9 3.0 
+EPE 11 51 35.7 1.1 1 .6 
I Pf'.J 11 51 3 5.5 
I PZ 1 1  5 1  35.8 
LP-EPE 1 1  5 1  37.5 15.o 1.5 
LP-EPZ 1 1  51 37.5 13.1  4 . 5  
LP-PPE 11 55 33.8 13.1 2.0 
LP-PPZ 11  5 5  33.8 12.2 3.5 
LP+ES E 12 02 1 1.3 1 1 . 3  4.0 
LP+LR E 12 3 2  37.5 16.9 11. 0 
LP+LRZ 12 32 4 1.3 16.9 15.0 
08 +EPE 08 09 45.2 1.8 1.8 
+EPN 08 09 47.5 1.1 1.1 
























+ J PE 
-EPN 
+ I PZ 
- I PE 
I P i� 
-EPZ 
- J PE 






-EP E  
+EPf� 







- E P :'i 
-EPZ 
-EPE 
AF<R I VAL  T J r"1E 
H ff; s 
16 07 26 . 0  
16 07 30. 1 
16 09 20.6 
16 16 32.5 
16 16 32.5 
16 16 32.5 
16 16 31.9 
l o  16 31.9 
16 16 31.9 
16 4 1  05.6 
02 06 03.5 
02 0 6  05.9 
1 1  50 29.0 
1 1  50 28.0 
1 1  5 0  29 . 2  
14 05 39 . 9  
14 05 40 . 8  
14 05 39 . 8  
14 50 19 . 0  
14 50 19.0 
14 50 1 9.0 
16 52 19.2 
16 52 19 . 8  
16 52 19 .5  
16 52 22. 5 
1 7  03 26.3 
17 29 52.5 
17 29 48.8 
07 50 34.0  
0 7  50 33.8 
07 5 0  33.4 
0 7  5 0  3 3.8 
07 52 05.6 
07 52 07.5 
08 09 58 . 0  
08 09 5 8 . 0 
0 8  10 56 . 3  
16 57 25 . 0  
16 5 7  27 . 0  
19 52 1 0 . 1  
P E R  I C C A M P  DATE  
( s )  ( t>h·l ) 
1.0 1. () t·WV 12 
1.1 1.s 
13 
1.0 2 . 5  
2.0 5 . 5  
1.2 2 .13 
13 . 1  4. 0 
7.5 1.5 
15.9 2.0 
1.0 1 . 1  
0 . 7 0. 6 
2.2 6.6 
1 .  1 1.s 
1.4 1.6 
1 . 1 0.6 
2. (' 7.5 
1 . 0 2.0 
1.0 2. 1 
1 . 1 6 . 5 1 4  
1 .9 3 . 1 
13 . 1 3 .  () 
1 1 . 3 6 . 0 
1 7 . 8  8 . 0 
18 . 8  11 .  0 
1.2 o . s  
2 . 0 1.6 
2 . 1 3.5 
14. 1  2.0 15 
12 . 2  4 . (1 
1 5 . C  9.5 
lF3. 8 12. 0 
1 5 .9 10 . 0  
1 .  0 o.e 
1 . 2 2 "  0 
1.0 1. O 
P HASE ARR IVAL T I ME PER I OD AMP 
H M s ( s )  (MM) 
-EPN 19 52 10.0 1.0 1.0 
+ I PZ 19 52 09.8 o.9 1.1 
E PE 19 16 46.8 
+EPZ 19 16  45.5 1.8 1.4 
LP £PE 19 16 46.9 
LP+E::PZ 1 9 16  45.0 7.5 3 . 0 
LP+ESE 19 26 28.1 1 5 . 9  3.0 
LP+ESZ 19 26 28.1 1 5 . 9 3.0 
LP-LRE 19 41 5 6 . 3  20.6 12.0 
LP+LRZ 1 9  41 48.8 21.6 18.0 
- I P £  20 56 09.9 1.9 14.1 
+ J PN 20 56 10.0 2.0 11. 0 
I PZ 20 56 09.7 
LP-EPE 20 56 0 9 o 4 7e 5 3.o 
LP- I PZ 20 56 10.3 9.4 15.o 
LP+ IXZ 20 56 46.9 9.4 11. 5 
LP+ J SE 21 06 41.3 13.1 23.0 
LP-EXE 21 18 42.2 15.0 10.5 
-EXZ 21 22 22.8 1.3 1.6 
LP-LRE 21 31 31.9 17.8 20.0 
LP-LRZ 21 31 37.5 1 7 . 8  21.0 
+EPE 01 34 18.7 1.2 1.5 
-EP N  01 34 1s.1 1.0 1.0 
-EPZ 01 34 18.2 1.2 3.0 
+PPE 02 39 34.8 1.7 0.8 
+PPN  02 39 34.2 1.8 1.0 
+PPZ 02 39 34.5 2 e 0  1.7 
LP P PZ 02 39 41.3 
LP+ESE 02 47 24.4 18.8 3.0 
LP+SPZ 02 49 45.0 13.1 3.0 
LP-LRE 03 14 05.6 17.8 10.0 
LP+LRZ 03 14 05.6 20.6 24.0 
+EPE 01 06 59.0 o.9 1.8 
+E PN  01 06 59.2 1.6 2.0 
EPZ 01 06 59.7 
+EPE 13 49 58.0 1.3 1.5 
- I PZ 13 49 58.5 1.5 3.o 
+ I PE 20 07  2 7 .3 1.0 1.4 
-EPN 20 07  28.7 1.9 2.0 










E PN  
+ E P Z  
• I P E 
EPN 
- I PZ 
LP E P E  
LP+SKSE  
L P- ESE  
L P+ I XE 
L P + I XE 
L P - I X E 
L P - J X E 
+ E P E  
- I PZ 
+ E PE 
+ EPN 
EPZ 
- E P E  
+ EPN 
I P Z 
+E X N  
.. E X Z 
+ E X E 
+ E X N  
- EXZ  
• J PE 
- I P i\J 
I P  Z 
+ EPE 
•EPZ 





+ E P Z 
+ EPE 
• E P N  
- EPZ 
+ I PE 
A R R I V .A L  T I M E PE R I O D 
H r .. � s ( s )  
12 04 55.1 
12 04 55.7 1.3 
15 34 2 2.0 1.3 
15 34 2 2.0 
15 34 23.8 1 a l  
15 34 28.1 
15 45 06.6 1s.o 
15 45 41.3 13.1 
16 04 2 2.5 26.3 
16 07 o o. o  16.9 
16 13 28.1 16.9 
16 26 46.9 15.0 
18  23 45.6 1.7 
18 23 46.0 2.2 
06 03 14.0 1.2 
06 03 14.0 1 . 0  
06 03 15.8 
18 55 57.8 1.5 
18 55 57.8 1.6 
18 55 57.9 
18 59 42 . 5  1.1 
18 59 44.0 2.0 
01 36 04.0 1.1 
01 36 04.0 1.1 
01 36 04.2 1.0 
06 27 28.4 1.3 
06 27 29.0 l e l  
06 27 28.0 
19 2 2  47.5 1.1 
19 2 2  49.1 1.0 
2 2  30 30.0 
2 2  34 41.3 11. 3 
2 2  41 31.9 11. 3 
2 2  43 13.1 15.0 
2 2  55 44.4 o.a 
22  55 44.0 1.1 
2 2  57 31.9 1.5 
2 2  57 33.3 1.1 
2 2  57 32.9 1.5 
04 30 29.4 0.8 
A M P  D A T E  PHASE  ARR I VAL T I M E PE R I OD AMP  
C M M ) H M s ( s )  < MM ) 
NOV  20 EPN 04 30 30.3 
1.5 I PZ 04 30 29.3 
1.4 - I PE 06 57 36.2 1.3 2.0 
- I PN 06 57 36.5 1 . 6 3.o 
3.3 + I PZ 06 57 36.0 2.0 5.o 
21 + E PE 10 37 29.0 1.2 0.6 
9.0 - EPZ 10 37  30.3 0.1 0.7 
17. O 2 2  + I PE 02 52  29.8 1.3 2.6 
47.0 +EPN 02 52 30.6 · 1.3 1.1 
42.0 I PZ 02 52 29.6 
121.0 E X E  03 01 45.6 
37. 0  E X N  03 01 45.0 
1. O E X Z  03 01 45.o 
4.8 23 + E P E  00 43 32.0 1.1 2.2 
3 . 0  • E P Z  00 43 32.7 0.8 1.5 
1 .. O EPN 03 40 13 .  O 
- E P Z  03 40 11. 0 1.0 a.a 
6.5 - EPE 23 54 19.8 1.3 1.0 
2.5 + I PZ 23 54 19.0 2.0 3.5 
L P + E P Z  23 54 l8e8  13.1 3.Q 
1.5 L P +PPE 23 58 39.4 11. 3 3 . o  
2.1 L P •PP Z  23 58 39.4 16.9 a . a 
2.5 24 L P - I XE 00 04 46.9 12.2 24.0 
2.0 L P - I XN 00 04 46.9 1 1 o 3 18.0 
1. 1 LP+ ES E  00 05 37.5 l 4 e l  15.0 
1 . 5  LP+ESN  00 05 37.5 l l o 3  18.0 
2 . 0  LP- I PS E  00 08 15.0 18.8 31.o  
LP- I PSN  00 08 15.0 18.8 19.o  
0.4 L P - I PSZ  00 08 09.4 13.1 21.0 
1.5 LP-PPSE  00 09 07.5 14.1 23.o 
- EPE 03 52 37.5 1.1 o.8 
2.0 E P N 03 52 37.3 
5 . 5  + EPZ 03 52 37.8 1.4 1 . 2 
8 0 Ci + EPE 05 10 20.0 1.2 1 . 0  
o . 5 + E P Z  05 10 19.6 1.3 2.0 
1.5 + EPE 05 55 14.7 1.2 1.8 
1.7 - EPN 05 55 14.8 1.0 0.7 
1.s + E P Z  05 55 15.0 1.3 1.5 
4.5 - E P E  19 31 54.0 1.0 1.1 

































LP+ I XE 
LP+ I x �� 
LP+IXZ 
LP•IXE 
LP+ I Xf� 





L P + L R N  
LP+LRZ  
+ EXE 
E X N  
+EXZ 
ARRIVAL TIME 
H M s 
19 31 54.4 
19 42 20.6 
19 43 48.8 
19 43 46.9 
20 07 4 5.0 
20 07 48.8 
08 41 02.0 
08 41 01.0 
08 41 02.0 
11  49 09.9 
1 1  49 10.6 
11 49 10.5 
23 14 31.0 
23 14 30.9 
23 14 3 0.9 
17 24 41.3 
17 29 oo.o 
17 29 oo.o 
17 36 41.3 
17 39 22.5 
17 44 09.4 
17 48 16.2 
17 48 '16. 3 
17 48 16. l 
18 02  15.0 
18 03 15.0 
18 03 18.8 
18 03  22.5 
18 05 37.5 
18 05 37.5 
18 0 5  37.5 
18  17  37. 0 
18 17 36.4 
18 17 35.2 
1 8  22 46.9 
18 22 46.9 
18 22 50.6 
19 58  57.9 
19 58 58 . 3 
1 9  58 5 8.0 
P-ER  I OD A :vl P  
( s )  C M M ) 
11.3 3.5 







1.0  0.6 
1.2 1.0 
1.1 1. 0 
1.2 1.5 
1 .2 1.8 























4.2 7 .. 0 
DATE PHASE ARR  VA T I M E PERIOD AMP 
H M s ( s )  (MM) 
N O V  28 + I PE 15 06 12. 0  1 . 1  0 . 5  
+IPN 15 06 12.a 1 . 0  1 . 0  
+ I PZ 15 06 12 . 5  1 . 1  2 . 0  
- EPN 2i 02 04 . 9  o. s o . 8  
-EPZ 21 02 04.0 1.2 1 . 1  
LP+EXE 21 19 13. 1  20.6 5 . 0  
LP+EXZ 21 20 18 . 8  16.9 6.0 
29 + EPE 00 28 22.6 1.3 0.6 
+ EPN 00 28 22.1 1.1 0 . 6  
•EPZ 00 28 22.0 1 . 2 1 . 5  
-EPE 02 12 01 . 5  1 . 0  1 . 5  
-EPN 02 12 01.5 1 . 0  1 . 4  
-EPZ 02 12 01 . 8  1 . 1  2.1 
+ IPE 10 31 47.8 1 . 5  1 . 5  
-EPN 10 31 48.0 1.0 0.7 
- IPZ 10 31 47.2 1.3 2 , 5 
+ EPE 1 9  48  57 , 9  1 . 2 1 . 1  
+ EPN 19 48 57. l  1 . 0  1 , 0  
- I PZ 19 48  57 .0  1 .5 2 .0 
+EXZ 22 53 22.2 2.0 l . 5 
+ EPE 23 38 51 . 7  1.6 1 , 5  
+ EPN 23 38 51.2 1.4 1 . 1  
+ IPZ 23 38 50. 4  1.5 1 . 5  
30 +EXN 04 3 5  04 .8  1.2 1 ,0 
-EXZ 04 3 5  03 .0  0 . 9  0 .7 
D E C  Ol  + EPE 06 01 47 . 9 1 . 4 1 . 7  
+ EPN 06 01 46 . 0  1 . 1  1.3 
+ EPZ 06 01 45. 9  o . 8  1 . 0  
02 + EPE 04 55 55 , 0  1 , 4  1.2 
•EPN 04 55 56 .0  o . 7  1 . 0  
+ IPZ 04 55 54. 7  0 , 9  5.5 
+ EXE 0 6  30 33,4 1 . 8 3 , 0 
- EXN 06 30 35.1  1 .1  1 . 5  
+EXZ 06 30 3 5 . 3  1.1 2 . 0  
0 4  -EPN 00 00 42 . 5  l . 3  1 . 5  
+IPZ 00 0 0  42 . l  1 . 2  2 .1 
LP-ESE 00 08 37 , 5  15.0 2 . 0  
LP-ESZ 00  08 37 , 5  13. 1  3 ,0 
LP-LRE 0 0  19 l 5 o0  l 6 o 9  1 3 a O  












+E P I� 
-E P Z 
+E PN  
-E P Z  
+ I P E 
- I P i'I 
I P Z 
L P + E S E  
L P + L R E  
LP + LRZ  
+ E P E 
+E P i'-i 
+ E P Z  
E P E 
+ E P N  
+ I P Z  
-EPE 
- I P Z 
+E P E  
E P "i  
E P Z 
+E PE 
-E P N  
-EP Z  
+ EPE 
-EP Z 
+ E P E  
+ I P l'-J 
+ I P Z 
+ I P E 
+ J PN 
+ I P Z 
-EPE 
+EP N  
- I P Z 
+ E P N  
- I PZ 
- EPZ 
- E P E  
ARR I VAL  T I M E 
H M s 
01 5 3  12.0 
01 5 3  12.3 
01 5 3  12.0 
07 46 03.7 
07 46 02.8 
18 48 50.9 
18 48 50.9 
18 48 50.8 
18 58  28.1 
19 21 46.9 
19 21 37.5 
08 28 41.7 
08 28 41.7 
08 28 42.0 
19 46 5 3.9 
19 4 6  54.8 
19 46 5 4.0 
07 49 30.4 
07 49 30.3 
22 40 1 1 . O 
22  40 12.3 
22 40 12.2 
23 22 26.3 
23 22 25.0 
23 22 25.9 
16 25 22.0 
16 25 24. 0  
12 54 27.3 
12 5 4 28.0 
12 54 27.9 
1 3  19 44.9 
13 19 45.2 
13 19 44.9 
16 45 43.0 
16 45 43.o 
16 45 43.4 
16 58 5 1. l 
16 58 51.7 
22 45 58.6 
11 48 06.0 
PER I CG A M P  DATE  
( s )  ( M H ) 
1.1 1. 1 D E C  1 0  
1.1 1.0 
1.5 4.0 
1.3 l e l  1 1 
1.8 2.3 
1.6 3.1 
1 . 2  3.0 
11.3 1.5 
1 7 . 8  2.5 
18.8 3.0 
1.2 2.0 
0.8  0.6 12 
1.0 1.s 
l e l  1. 5 
l e l  3.3 








0.6 1. 0 
1.1 1.5 
0.9 2.3 
1.4 2. i 
1.5 2.1 
1.3 7.1 1 3  






0.8 0.7 14 
-
P H ASE ARR I V AL  T I ME P E R  I OD  AMP 
H M s ( s )  ( MM) 
-E P Z  11 48 06.0 o.9 1.5 
E PE 21 15 01.6 
-EP Z  21 15  02.0 1.8 1.1 
+ E P E  05 40 49.8 1.4 1.0 
-EP N  0 5  40 50.0 1.0 0.6 
+ I P Z 05  40 s o.a  1.6 2.6 
-EPE 16 12 28.0 0.9 0.7 
+EP N  16 12 28.0 1.0 0.7 
E P Z  16 12 28.4 
-E PE 17 44 55.9 1.1 a.a 
- I P Z 17 44 56.0 1.2 2.1 
L P + P PE 17 46 03.6 13 .1 2.0 
-EPE 08 1 1  02.8 1.3 1.1 
-EPN 0 8  11 02.7 1.4 1.1 
- I P Z 08 1 1  01.9 1.7 2.5 
L P  E PE 08 12 56.3 
L P + I XE 08 13 39.4 15.0 11. 0 
L P - I P PE 08 17 46.9 14.l 30.5 
L P + I XE 08 18 46.9 11.3 41.o 
L P + PP PE 08 19 5 6.3 14.1 34.0 
L P + I XE 08 22 37.5 13.1 35 . o 
L P - SKSE 08 23 18.8 18.8 35.o 
L P - I SE 08 24 46.9 18.8 s1.o 
L P - I S SE 08 32 22.s 21.6 91.o 
L P- I XE 08 33 22.5 18.8 115. 0 
L P - I XE 08 52 18.8 20.6 84.o 
+EPE 16 44 27.6 1.2 1.7 
+ I P N 16 44 27.1 1.2 1.5 
- I PZ 16 44 27.7 1.0 4.5 
-EXE 16 52 13. 7 1.1 1.5 
+EX N  16 52 13 . 7 1.2 1.4 
+ I X Z 16 52 13.4 1.2 3.5 
L P + LRE 06 10 18.8 1 7 . s  s.o 
L P + L R Z  06 10 15.0 17.8 5.0 
E PE 23 1 1  28.0 
E P Z  23 11 28,4 
L P +E X Z  23 13 50.6 13.1 2.5 
L P + L RE - 23 46 09.4 16.9 5,0 
L P + L R Z  23 46 11.3 1 5 . 9  6.o 











































L P +ISE 
LP ESN 
LP-IPSE 
LP+ I PS�, 
LP-LF<E 
ARRIVAL T I ME PERIOD 
H M s ( s )  
02 15 54. 7  0.7 
02 15 55.0 0.6 
10 34 31.8 2 . 2  
10 34 32 .. 0 1 .. 2 
10 34 32 . 0  
00 14 35.8 2.2 
00 14 37 .3  1.0 
00 14 35.5 1.5 
oo 14 37.5 
00 24 30 . 0  18.8 
00 36 0 5.6 22.5 
00 40 46.9 21.6 
00 45 33 .8  19.7 
16 46 29 . 8  
16 46 31 . 4 1.3 
16 46 29.9 1.4 
22 51 52 . 0  
2 2  51 51.9 
22 51 52 . 0  0 .8 
01 45 18.2 1.0 
01 45 1 7.9 0.9 
01 45 17.9 1.0 
05 02 , 22.1 1.0 
05 02 21 . 5  1.0 
0 9  09 37.0 1. 1 
09 09 39.5 1.1 
09 09 39.0 1.1 
11 16 32 . 0  1. 1 
11 16 29 .9 l e l  
l 'i  16 30.0 1.4 
20 1 0  17.1 1.2 
20 10 17 . 3 
20 10 22.5 14.1 
20 10 22.5 12.2 
20 1 0  22.5 13 . 1  
20  20 0 9.4 1 3 . 1  
20 20 09 .4  13.1 
20 20 50.6 18 . 5 
2 0 20 50.6 1 1 . 3 
20 36 18.8 2 3.4 
AMP D ATE P HASE A R R I V A L  TIM E  PERIOD AMP  
( M M )  H M s ( s )  ( M M )  
o.s DEC 17 LP+ LRN 20 36 56.3 20.6 28 . 0  
0 . 6  LP+ LRZ 20 36 37 .5 20.6 5 . 0  
3 . 0  18 +EPE 19 35 57 . 5  1.3 o.a 
l o 5  +EPZ 19 35 59 . 0  1.4 1.6 
-EPE 22 41 20 . 0  1 . 1 0.9 
3.5 + EPN 22 41 20. 0  1 . 1 1 .0 
1.0 +EPZ 22 41 19 . 5  1 . 0  2 . 1 
4.0 20 -EPE 13 24 oa . 5  1.5 2.9 
+ IPN 13 24 08. 3  1.3 2 . 0  
6 . 0  +IPZ 1 3  24 07 . 6  1 . 9  4.9 
14 . 0  LP-LRE 13 42 46.9 17 . 8 4 . 0  
15. o  LP+LRN 13 42 1 1 .3 20.6 5 . 0  
10.0 LP+ LRZ 1 3  42 26.3 20 . 6  7 . 0 
EPE 13 45 260 6  
1.0 EPZ 13 45 27 . 0  
1 . 6  LP+LRE 13 57 50 . 6  18 . 8  3.0 
LP·LRZ 1 3  57 43.1 16.9 3.0 
21 EPE 09 16 57 .5 
o.s EPN 09 16 56. 9  
1.0 +EPZ 09 16 57 0 6  0.9 O o 9 
0.7 22 -EPE 07 55 52 . l  1 . 1 0 . 9  
1.3 EPN 07 55 51. 3  
1.4 +EPZ 07 55 53.6 1 . 1 0 . 5  
1.,2 -EPE 08 22 05 .8  0.1 0 . 6  
1.0 t:PN 08 22 05. 0  
1 . 0  + EPZ 08 22 06 .8  0 . 6  0 . 6  
1.6 + EPN 15 55 59.2 0 . 6  0 . 5  
1.3 +IPZ 15 55 59 . 0  1 . 4  2 . 0  
2 . 0  23 EPE 05 15 54. 7  0 . 9  1 .2 
5.5 EPN 05 15 55. 4  
3.0 +EPZ 05 15 54. 3  0 . 9  4 . l 
EPE 08 47 09 .5  
6.0 +IPZ 08 47 08. 0  3 . 0  5 . 5  
3 . o  24 EPE 00 54 38.7 
1.5 +EPN 00 54 38 . 0  1 . 0  0 . 6  
1 7 . 0 -EPZ 00 54 38 . 0  1 . 2  2 . 2  
6.5 +EPZ 18 43 20 . 3  1 . 2  1 . 5  
12.c 25 +EPE 03 57 33. 6  1 . a 1 . 5  
12.0 EPN 03 57 35. 0  











+ J PE 
+ EPN 
+ IPZ 













+ ! PE 
•IP N  




LP +PP t� 
LP-PPZ 
LP+ ESE  
LP-E SN  




LP+ EXN  
LP-EXZ 
+EPZ 
+ I PE 
+ I PN 
- I PZ 
+ EPN 
- EPZ 
NO RE CORD 
+ I PE I 
ARR I V AL T I ME P E !, I O D 
H h s ( s ) 
04 52 26.0 1.5 
04 52 26.3 1.0 
04 52 26.0 2 . 0  
05 02 30.0 2.0 
05 02 30.7 1 . 6 
05 02 30.0 1.4 
2 3  57 42.7 1.2 
23 57 42.6 1 .5 
23 57 40.0 1.2 
23 57 41.3 
00 06 54 . 4  1 1 . 3 
00 06 52.5 11. 3 
00 06 54.4 7.5 
o o  21 22.5 1 5.0 
00 21 4 1.3 1-'1. 8 
o o 2 1  37.5 1 7.8 
19 54  01.0 1.0 
19  54  01.3 1.2 
19 54 01 . 0  1. 1 
02 00 12.2 1.2 
02 00 11.9 3.3 
02 01 54.4 9.4 
02 01 5 4.4 11.3 
02 01 54.4 7.5 
02 06 33.8 13.1 
02 06 33.8 13.1 
02 06 33.8 13.1 
02 1 5  1 1 . 3 15.0 
02 15 11.3 1 5.0 
02 17 20.6 16.9 
02 17 1 8 . 8  1 5 . 0  
02 1 7  20.6 16.9 
1 1 1 6  57.5 1.2 
13 57 45.3 1. 1 
13 57 45.6 1.0  
13 57 4 5.3 1 .1 
17 07 09.0 1.3 
17 07 10.7 1.3 
04 37 10.1 1 - 1  
A f', P  D A T E  PH ASE ARR I VAL TIME  PER I OD AMP 
( M i-': ) H M s C S ) ( MM )  
3 . 6  DEC 30 +EPN 04 37 10.5 o.a 0.6 
o.7 - I PZ 04 37 09.3 1 .a 6.6 
8.2 + I PE 06 36 32.6 1.2 2 .1 
6. 5 - I PN 06 36 33.0 1.0 2.0 
5.5 - I PZ 06 36 32.6 1.2 7.5 
2 . 5  -EPE 1 7 5 5  09.5 1. 3 1. 6 
1 .  1 + EPZ 17 5 5  07.2 1.0 1.3 
1. 1 LP-ESE 18 01 52.5 13.1 2.0 
2.0 LP+SSSZ 18 06 22.5 1s.o 3.o 
31 +EPE 08 07 45.8 2.0 1 . 5 
2.0 EPN 08 07 46.3 
3. O -EPZ 08 07 4 7.9 1.e 2.1 
1.5 + I PE 21 31 57.8 1.3 2.3 
2.0 + EPN 21 3 1  5 7.8 1 . 2  0.6 





1 - 1  
3.2 
1 . 0  












1 . 0 
6.0 
1.2 
1. 0 
3.1 
